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ison^fs R' .Sfe srsch h><d!ici-s5ef; of rs-^thy!. ptovidixf ai feaaf oris? of R " and R-^ i-ivcrX^ipef-, < •;: Ci SOi J ■ 

denvalsves of 'strabenaasne, and msy bsi us«fui :r; iie3;:r;9 varsoys d;?*a;js;i, in parsicijia! ffiOve assofdets sue!- 
i-k;niir;gi.c-n'3 ciiiifase or "fcyrstte's synnajsrit;, a>?pres.&:0;~i. ^nii^:i^1MS^ory O'-sOtS'se. sstn;ri3. n':<.;i\:F-:-? si.ie:o j;-s c-i it' 



This pfffsuak** soffljuiis of f«JiJii»3s^^^ ff«s v^Ste:of: >lSs«g fo^ii^st^e srtff 8PP io wirfipiy 



This im^nttos seiites to novel guMHii&jti l ,J,4j6i.7fllb-fi«sxsl>y4ro!* 
bed2:^a)qumolkiM coBipdusds^ pMam-iaeeuiict?! compositloas toatsmfeg them, 
isfoce^ses fos- mking tham snd feir lii«3ape«ye uses;. 

Tetmbeaaxme (Chemical .aame:- l3,4A?>t l.|>-bexahydyo-?,iO-diw58thoxy''H2- 
met|jyl|)yopy!)-2H-feesi»Ca)q«isoli»n"2^^ fesea m yse as a jpJwmaesutseal 
4mg the kte } 950s, Initially ijsed ss an sisii -psy#iotiss, tetrabenaxke js 
cutrieRtly itsed tbf trcssfeg hyperkinetic sstovm^jst dlsoj^ers S5ich a§ HunUagfe^s's 
10 disease, feemsballBrnu^j seoiie #ors;a, t|e> Mrdwe dydan«^la dystonb^ myiK^ioips 

Aug; im0):iZB4i -md Japkovfo uuL Nmim \}997} F?^; 4«;C3):35S"«2, The 
primsry phsOTact^logical actson ^rft^tiiatoisxlse lis reduce ssjpply of 

1 5 system by inhibiting the hmBa« vesbular ?no»«^5,ml^ 

(hVMATl). The drug alscv biock^s post&ynais^^^ depamke; refceptop, Tstmbf nam® 
Is m et&ctj ve 4p«g '^f th« tiresitmsJit df a variety of hypejili^etlc 

movement disorders and, in contrast to tj-pieal jieufdlepMcs, has not heen 
de,t»onstmted to cause tardive dyskinesia. Hewrthelsss, tetrabenazlne does exhibit;' 
20 a rmjTiber of dose-rekted side effects incliiding causing dep-cssjoB, prnkins^onism, 
dxow'sijjsesSj nsrYcussiess or anxiety, insorisnis a»d, in rare <:^s;es, t)eiiro!e|>dc 
.malignant syndroms. The centra] cffocts of tctrabenaxinc closely resemble those of 
reserpine, bat it difes from resctpine In tte ii iaek^ activity M tha VMAll 
to«sport«f . The laA of activity at the VMATi transporfer means that 
25 tetraS?^)ti»mj has iess perlplseM aottvity thmtesefpine aBd cftn tm 
prodnee YMV^iTi -reMed side effects stseh as hypoteasioiv. 



'The chemical «tmcti««.oft®»3ateasa8c4s.ss-sh0w«-feelow:<- 



is O 



i! H ft© 0 

The steTeochemistrj' Of cacb isoiviei.- iu oetmed a$is>g^« "R smi it^m^clatur^ 
d<jvsfo.p«id by Cahn, ingold sad Ptelog. see Advanced Organic Chsmistry by J^srry 
March, 4^** Edition, John Wiley & So«>% t^sw York, 1992, pages 109-1 14, fo the 

10 §trucmres al)ove afid elsewhere m this pateM applicatkm, the designations "R" or 
**S" are gh^R in ihp QXdm of \hs pQ$itim mnnbsrs of (lie carho» atoiui?, Th«s» for 
e^jte^pfe, 4^ js%slx0rtted not^i«?« for 3^,nM- Similarly, whes ihre«! ftliiral 
eefeires ^ |>t£?sesH, as in the dlhydrotstTabsTas-ijies deseribed-bslow, the 
d«sigMt|«ns "F' m '^S' ms^ hstsd m ^hs orde^ of the carbaii atoirsis 2, 3 md l\h 

IS Tfjiss, th$ 2>S^3il,/iM isosBei- k referred to in short teml toxin m SMM m^ Si> on. 

CommefciaUy available tetmfee«a!»«e k -swrnmc mixinr^ of ihe RR and 
Isomers arid it would appear that ths M«nd SS isomers (i^erekafter referrtd to 
iRdis?id^aiiy or eoHeehvely as ^raM4etmbeaa?;iM Ixsjause tiie iiydropji atoms at 



tise 3 a^d 1 1 b positksj^slmve a mbtive orieRisiion) £u-e most 
ftemiod)'xmi»calI>- stable immsm. 



ivpiealiy dsfescCM m th@ pise/The laajsr metabolite is aii3«l3x?t#to8X^ 

di:meihoxy-b<?nm(a)£|uino]kine) which is formed by reduction of ihe 2-keto group 
iii t£;lrabenas^i£>e, a«d is. believed to be primarily respoBslble for the acisvhy of the 
dx^g (see Mehvsr et d.,Drug.MetmJ>m 15. 350-255 (1987) ml I Pharni M:, 

Ali eight tllbycfeotespbe^ pr^vloply b^s?i identified mi 

iscsmsrs of tbe parent tetrabenasiw and bave a tram re&tive orierttatlfsh between: tlje 
■hydrogm atoms at tbe 3 and 1 ib positioais} (see Kilfcoisrn ei al , OnmUty, 9:59-62 
(199?) 35id Brosai al, Heh. Chim. M^i, vol XIX No, 193, pp 1 7934 806 (!958), 
jfee 8iructijj«ij of ti» lout 3fJlb ^<ww-djfej!<Jr<>te|«afe«ia^sa9e jssoma^ m as spw» 



li^s feisr 3ji ife ms-is<)m§its:^ disobsei ij> otsr esrifer patent appfHeMi<>«s 
smseturss of tte 3vl l b el? Isomep are ss Itellows: 



below. 





Slmcttires 3*1 1 b fn^J^^^tesiers of dihy4i"0t«tobe»aKiJie 



OH 



m0 





The above 3,1 lb f/>d:ihydfotetobe.a«BKrie isomers are discbscd. a.s faavifig anujulxF- 
of iherapeiitic asss inclwUng use If? treaiing m.ovstmcnJ disorder's 
(WO:2OO5/07794(j), use in a;5Ts;$t«ig or sbwtng the devclopi«e«i of flse spnptoms of 
E«ft.t:mgto«.*» dke^m (W02OOW0Q7;IO$), iitui-iriflanimstory 



Thef-desmsifayi aoalogijcs of Ihs Mii?as?d ^SSdihydrnMrssbemxines described: 
above are disclosed in Kilbouro. et.a!.^ Ckiralsiy^ 9:39-62 ( 1997), The Qompou«d« 
were prepared subssraies for X-ray crysialiiogfaphic srudies for d?6|?M!p>se of 

■f hs; presesi iTreejidon relates to phajina^eytical uses of the dss-methyl dei ivsu ves 
of the afev'S tetmbctutxkies ssd dihydroMmbenaziMS add to mwel de.$-iMtljy 1 
dmvativss ISC'?' 

AccoKfegly, in a first aspect, fee inventtoji provides a pharmsceuiscal. coijapo-sition 
cosiiprisiBg a compotmd of th« fermufe {i}: 



(W<;>20a7/0|7643), and smiissytehotie use (WO2007/01:76S4)> 




and 8 |5h»rrh8eieut5«ally accept 

la & secofid isspect fhe inventfon provides a comirojnd of the fbanula (I), or a 
pharmscexiticaliy acceptable sak or taotomcr ihereoL as hci-embefere dclisj)«d but 
excludisigthe compoimds 2/?, 3i?, i IISiK « 9~0--desmethyMil^ydsxytejJ^bsK^^ 

W:ithia fbftnala om gmipai Qompiimd» cm be represeated by the tbmml.a.(2): 



mxfi plwnJseieudcsiOy i^eeptabte salts liKreof 

One panjculas- sub-gmticp oCeompOttiibs withmibmiyb (2) ss f£;p3«$ei3te<l fey 





0 



apd pharm^^eatieally seceptabte salts th€S'»i»f. 
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If 



0 



Another |>Mkularsufe^gmup»f^ 
f&fmiil&ilh): 



HO >r 




aad plvajimaceuiicj^Oy acceptable sal is jhcrQaf 

Wiihin formuk {2h), particular csmpoifttds wthe couipounds pb-l) sfid C2l>-ll): 




0 



10 Anot:h«r psnicute >;ub«g*0up of compoimdA. wtthljlibmrnla (2) is jspresciiicd by 
tbimula (2c): 



HO" 



1^ 



If 
o 



WiShin fbrmislsi (Ic), particuiar compounds are ibe ^sssMma^ (2c~l) and (20-11); 



^jsais, ^-^J "V^'Sv 



0 



asid phanMceut ically sceeptsble salts tbersof. 



5 Aiiother group ofcomgoaads witfeia ferattk.tO.itrs^fe^KJtiefii.by firaiuk: (31; 



R— 0 




33)4 phamaceutf pally 40^^ salfs theretif , 
fbrmula (Ss); 



10 




OH 



(3a) 



WHhia fbfmisia {3a), parfcalar cofflpouMds aJNS fc Matptsiiads pa-l)* pa-^ll), (la-^ 
m, 0^^4V}y 0^^% (3a-VlK (3*-VIl) aad Pa-VIil); 



8 



m 



OH 





J<s. it ""^s 




OH 



' H 



0&~vn 



OH 



Ckirality. 9:59-62 (1997|| ^iJid # J^«St fym pari of ife gmyp of novel cojni^^oijsds 



Ai^o^lief sab-groai! of co»ipo«yds k co»«slitatsd by coa^^iouads Waiving a^^3 
$re;^#s5itemjcaJ eoftfigiistto, compooMa (3a-¥), (la)-VI)^ (3ia-¥l|) sM 0&~ 



Another piistieukr sub-grsjup of c<«np>uad$ w^hio. ferrsula p) is xepfesenied by 






HP ^ ^ 'I 



OH 



OH 



m 



Within ihrnmlii (3b), one isul>group of oornpoujsGs b coBstitoted by con>f>ouBds 
ha:vij)g a 3J Ib-mm-siersjocbymicai wjnliguratlosi, i.e. commands (3b-l), (3b-ll), 
0b-ffi) and (3b4V), 

St^sR^ocSssniical c<:?n%umtfoTJ, i compoundss (31>VX (3b-V||, (3b-VIl) atid (3b- 



Within fbfmula {3c)f paiticui^B; cpm|K>unds ay?f ijbfi f3<>J), (3C'- 

UJ), Oc-IV) C34JrB> (3M?i) 0s^\?B)imd aC'-VlUli 




OH 



as^d phafmaceuticaily accepJiibk safe &ereo£ 




OH 



OH 




HO H*^ ^ I " H ^T 

Wlihm iibrm^k @«?)vOKSf siiis-grCH)^ oFsi^Myipoissidii is ^aajisHMed: fey c^nspotrnds 

AfM>lli!er s:iib"g^(>u|) of :es«»|»u?j£|s.k:C<5ftfi;dtufcd. by sx««p>u:n<ls liavini? a 3,l lb-^^K 
srereociiemjeal eonfigambs, Lc. campoftmd^s (31>-V), pb^VI), f3b-Vii) a«d 015^ 
Vlll), 

IQ In this apj>licatioft, unless the coniexi requis^es otherwise, a refcsxjnce to a confound, 
of the IbOimtSa (1) includes no? only formuis (1) fcis also formulae (2). (2a), (2b), 
(2c), (3 k On), 0h\ (3c), subgrou{>?» thereof and particular con^posmds within, the 
stib-gmups as hey^smbefore de|it?e(i. The aforententioned compowtd^: p^a^y aim be 
refep-ed to for c,o:n>;etueaee ss the compounds of the fe^^^ 



A {:^?(eroneij 10 a compound of fonsiila (J) also iootode}* witMn ti^t iscope si*^^^ 

tlise IHje base 0f the €05B|>o^^ fe al^so salts;, and in pixikmim'md &iimm ssilfe. 

PsrUciiiar scids from which the acid addition sate are formed ificliids acids having 
a pKa value of less than 3.5 ajtd trtos'c usually less thao 3. For example, the acid 
20 addii ios sate mn be Ibr med fern ati acid having a pKa is the raj^ge ftom 3 . 5 to 



12 

FK;fc!T<sl acid s.dditsoa salts !ilclud<; fete fermsd witl? sulpiwaSc iwld$ sis,d:J ii?> 
j3iSteRj?sUi|)hamG asidj elSsa^esiilipHosie miif Be«2e«sj sMlpho^ic acid., tsjiu^fse 
sul|«homc MeldvCamphdr sulf tetc aeu! oaphthalcEe; salphqssc acid: 

Oiio particular acid imm which, add addilles sate tmv \m htmad ls 
S methancsMlpWme acid, 

Ssite cto be prepared bv^ Jh<; niethods described ^Jisrsm <jr conVeistifeMl chsjtrtfesil 
rnethods sueh as tfee methods deseribeti hi PMr/mteMmai SaiisrPniperUes, 
Seiecihn. aftd (Me, F. Heinrich Siahl iEduor s, Car«iile 0> Wemiuifo (Editor^ ISBN:: 
3-90639-026-8, Hardcover, 38S pages, Aagusi 2002, (iesendly, such . salts can be 
10 prepisred by reacting the ft ee base form of the ooiBpourid with the appmpriate base 
or acid in water m m m organk solvent or 1a- a mixJurc of the mo; generally^ 
mrtaqueoijs tK@dia such as ethers ethyl aceiat^> eth^ijol, isoprt^stJol or acstotiMfe 

Salts 'tmy also be formed with « hydmxyi ptsstp osi the bs^nxene ring of the 
1 5 l3-i4j6J,1 1 b-bexahydro-!>enx<><a)qukolkme ^tmcfere. The salts can be TomH by 
reaction of the compound wish a ba$e such as m tulkixli met&i hydfoxkk (e.g. 
!*adiiim. bydmsi.de or paiassit«w bydroxide) or alkalbje eartl> BKlaS isydrnxidCj 
ammosk dr apriniary ssoenidaty «f tertiary a^me. 

The salts are typfcal!y ph.armaee«tkd!y:sccept8bte salts. Mowever, salts tbat m 
20 not phammeeaticaily acceptable may aiso be prepared as inten;ned;ate to««$ whielt 
may tben be cosvested i«to pharrnace«ticsiiy acceptabie sails. Such no» 
pbanMcetitically aceeptabie salt Ibrnis 8ls*o tonj). pan: of the ip vesjliaij, 

Compoisrsds of ibe ibrnnda (1) can be prep^-ed by tbo metbod* set out below or 
25 «ifcfe:lhods SMlbgobs thereto. 

€orR|>c>ti«*ls of th? fetPtyla (!) witerein X Is C~D, i:S::hy^lrogep Md i$ JBCtbyl 
(1 ,0. oompoynds of the Ssmrula pst|) caa be prepas^ by tbe aequeiitce of jx^iotis 
setoutkSebemeL 



IS 



11 



J 



MS-. 



14 



17 





hi Scfeeme 1 , tspvanxUm l&is i0sylsted ujjmg teyi chtei<Jc and. pyridme lifi 

t(>syi v^«iO:i« i 1 is fern r«fiiK^: to corre&pQTjding al«i^ 1;2 using sodiam 
bproi)ydri{|» m a (liehterometteas^methsiw (10; I) jsotvest ly^atn^cpt of 
sicelmi 12 with s\esi tlsiosy! cb tosde followed by heaimg to ak>i3i # *C gjvei*^ the 
benxyi cliteride compoi^^^ 13> The tenxyl chlcsridij compoismi 13 i*i then co«va1cd 



to tim jiUrile .] 4 by rescEism with eysBjde Ij^ acetoaltdte in the presence of 

1.8 cfttwo 6 ette at rsflujis: tij^mpersttsfe. Tte .«;itr.t!.e is cos?:verted fte stsbsjiiuted 
|>l)diy1e5%lan):me 15 reiuctteii oising bomne in fsSirahytlro^nift (THF), The 
tos3?l p'ot«gtiog gix)«p oin the oxygen atom aKached to the /mffe^poslftos on tbe 

s^hifeoi/water with hisating to alssmt 90 Tin© ijjjniijio group of ihh mbmnMd 
phiitiyhthjMtximt IS h thm f0rx!iyMQ& by liiwcima wiih mcithyl fbrinate atim>m 
terh l^eratud^ io give &e l^-forn;Mpeityl«th>4^^ 16, (?ydiiiiatit>n of the N-^ 
foo%1f hmyleihykmiine 16 s c^stied mt iiiidm'Bimh\&t~f<&pimi]ski coMiiions 

1 0 iamm. ¥0€h m acetoattrile to give the 3^4-djliYdro -soquiaohise W... TU& %4- 
dShydst>i?i<>q«i:ft<)H,se 17 m thm meted with 3-(N,iS|.4imetltylami.n03«^ 
methyl~2-bcx;irionc in a^ueom basic conditiorss ( - pH 8) &i mom tempcruium to 
give compound (2a) as a niixlare of isonjCi'S, The iftdividuaJ isomer;; ean be 
Sepamicd by chitai cbmmsnography or formii^g a chlnil wish a cbirtii acid such 

IS as (->-) or (-) ean5.|>hof:>«l|>})<>tuc &cj<l followed by fractional rec;rysta|||isatio« Mmi a 
$o!ve«t$«ci)8sethahoi 



Coi):ipdU8ds of dse lb:rmub (I ) whcrem X ss C-O, is j^ieliiyl and B-^ is liydroge^: 
(K«<.e(3(mpounds of iheforomla .(2bj) am ha. pm^amd by the .se<|.ueacs .of reactions 
set oiit itj Scheme 2. 



IS 



T 1 



..y' --v^-- 



20 



..■••'"■■\,5.-''\r''* 



o 
i 

Cs 



ON 




21 




11m reiK'fcs eendMoss ased in Scheme :2 are l5ix>adiy the same as the coiKlttisSiis 
S ased: b SchessK I except that the siarsiag {^afcrlal fer ths syafeesm k vaoilliii J 8 
mtWr tlmaism'saOim 10, Tfeas; tte v'aftiilia ll s.'S to.s>%t«(l us?ng tosyi cfeteide md 



1^ 

reduced to the correspoMlsg bes^yl sleotel SO mis^g tsodiun). borohydride aiid the 
reij«ltijjg t»e«2'yi aicahel: 20 Is converted lo tHe bma?^! eMonde 21 fey reaetioa with 
neat th}.<>B>4 ehkiride. The beissyl chloride cottipdend 2 1 1s fheo cQS?v©il«d to the 
t^itrile 22 by j^scttod wtife poti^spiijai cysnide-add j;be|«iirile 22 m tBin mcrnm^tmi 
S ixi the vSisBsti listed phenyiethyl a^^^ bj' ssductloTi u?sJt% Borat^e Refeoytil of the 
i«0rpis>tfee&g gpdiifj frtsm tbei iiibsitih^^ pfieiiyMhylaraifte 23 :feJlowes;l l?y 
ft>ftTlyhtt;i0a Mtig Methyi fomate gives tlie K ^Ibsijsyipheivyieiliy 24 whieb 
can the« Ise cydijjed uskg ia ac^tottMle io give ;?^4~dihy<|t«jiiid^ 
25, The 3,4'4iliydmiiii»quW^ is feen: ts^cfed vvMv 3-(:N>,N- 
1 0 dMetby!s{MiJome(hjd)*5*«>ethy^^ to give compoudd (21>| as a mkture of 

isomers which csifi Be sepamfed itifo tbe iadtvidual isomers C2b-I) a«d (213-11) by 
chiral chromaiognsphy o? ebind lpm>atiG« foiiowed by IraetioMi 
reQ'ystiilljs;iii.on, 

€(sm|Kjmds of the formula (1) wheMis X isi £?--0, nM E' Md am botlrhydmgen 
15 (ie, compounds thefeniaijla (2c))i caiij pt^s^ja^ the seq;«ej^oe df liieactiotis 
vset out is Scheme 3. The i'eaeoon ciffid5!:iDrt,s used ii) Scheme 3 sre bix>ad|y sifMlar 
t» those empfoyed m Schemes..! -mi 2.-m described abo*e. 



17 



•sS' 27 



28 



31 



i 



29 



32 




33 



/ 




.»!Sy?5;i>!!aV8{:i 



:>^«:.^^■Ss^:^^S!!lJit«^^^S. <!S3> 



Scheme i 



€t>mp«acte <sf the tsrtola© <3A«^1) imd (SA-il) can be pe|>:as«<^ by the «ptfei=e 



IS 



HO. „' , 

Y I 1 



(2a-^ si 



GN,C5'' 



Schemed 

In Scfeeme 4, tixp M s^isd :i»meis 

give tbe p'iwnms (l^^eh ssomers) of 9-desm^tb>'^ iss^^^g 

Gompeuijds of the formislae (3a«iJ'i) md 3a-IV) can be prepasx^d esiher by the 
methods de?jcril)ed in KObotsm el at, Chimliiy, or by ^votfeeiic 

mutes shown in Schatw S, 



19 



1 ,H 



H OH 




M0 H 



hchcmc > 



M-SchoTie 5, ^ditas bomhyilride b used snslead ofL-sclcciTido md iho 9~ 
5 s3esm$i:l)y Hetf-abenf^ihe isomer?; (2&-I) arid {2a4l) -^tc educed i» gjvc 9'- 
dissmcik^Mihyd^oMmb^mzim isomers (Sa- ^ i 1 ) snd (3a-I V) re;^pect(v$ly , 



Tie compouad of forniuk (3;i- V) cm tss ptepared by the «>ute show m 





Scheme ^ 

Tlie startitig maseriai for Scheme 6 compound Ba-i) wltich Is prepo.red sccordiag 
tbe svethods illtistmted in Schema 4, Cm-i:pomd 0&4) is^ deaydj'&ted to Ibrnv an; 

S inmm&m alkei» (oof «k>wB) fey cIsferl^Mbn/deljydJxsciy or inaion ysissg; 
pl50sphdms psittachlonie m^a ehiofmated vsoivest; sui?h. iHcMoromethase 
iMb\^*ed fey tfestm^^ a fesisfc such as sOdiu«3 earbonate. The jRtenssdiate 
ateiie is fees stet^oMeeJivefy t^hydmt'd by empfoy big ji hydvttbof ist toa/oKida^^^^ 
jswedwrn uslag Ix^s^sri^-THF m teitmhydrMkraij (TH^ a bomtus; 

10 ktem5jedial<s (sot shown) whfeh is ikm OsMi$sd wlih hydrogen pejtsxide in 
pj"es<m"55<t oi' 51 base such as sodimB hydmside. The dilodivatiotj/ 
d<?%dmc4Soiiaatioa hydixjbomiipa'osidat joiv be ©afried out 

iiskig eoaditioM MaSo^^ to ikma desc«bed m ih& &Ximpim of ow eariier 
applkatloa WO20(}5/Q7?M6, fhe cotstents of which &f g keorpaf ated .he«^^^ 

IS refersuce. 

il^e c^mp^iKi of Ibmniia 0a-Vi) can is^i prepat^d hy ikc rm^ slKmn in iMmm 7 
wUsfUiitkstUkwiwdti^^^^ arid hydmbdratioft-ox.idMio« iitspsi 

are canfed out imd^r the jismg gensmi- conditJOM as de?>oribed m. Seh^jme 6. 
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fe a van &tx0n of t he reacJ ?on sse^i^tience showv m Scl?emes 6 and 7, the imetn^sjilHSte 
alk^rie ifemisd l>y deliydritidn of the cdm|>disM of iwffiuks (Sa-J) a^Jd pjf-ll) cm 
be coij^^srted to epoxide. The «poxidiati(S)s mactiOo sm h<s csmetl out «i«rit 
conditioTss and ^'cagct!^^^ wdi, knowtt to tlse skillod chcnsisi, see for exsn^fjle J, 
March, Admnced Orgiimc Chemistry, ^ E&m: John Wiley & Soas, l\ew Yofk^ 
1992, pages 826-839 aad s-ctefcnccs ihefcij;, lypicaliy, a per-acid mch m mem- 
chloK>pe!'bc!5.xoic acid (MCFBA), or a mixture of a pcr-acid md a iUrthsr ossdising 
sgeat sacife ss :p<^rchiode; aeid, Maj? be used is bring alxmt i2f oxIiatioH. 

The e|>osi.<ie can swfssequeMly be subjects ring oi^e^^^ reactioi) wish bomne-- 
TBF is a polm mn-prmc mh'mim^ M etlier (e.g. tetmhydrofijra?!) ait atiiMesI 
isimpettiioft, iblkswisd by heatmg m ih& preseneo of water, so<i!tnri %dmMifc m4 
hydmgm pemxide at refla^ iempet"®«xSs to give fte coa^xj^inds (3a- Vll) mid 



The coi:n|x>i3s:ids Ob-l) asjd (3b"IBca5ibe pi^a?^d :cao.l3!S pr^^ by the- L~ 
jielectride ?esl«ctio«. osislpduRds (21^ resisejjfjvely sfeown i« Scheme 

8, 
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m 



(2^1) 



H 



The compoufids (3b~iir) ajsd (Sb-IV) can be p'epJJ^d: by tlK* sodkm km>hy^^ 
r^ductioff af a>mpomidf (2&^^ md (Sb-ll) f&$|?ecJive|y -m shown in Scheme 9, 
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Sehsme:9 



The com|x>ujui :<MvV|l) csK he pirspsrcd it^m compound (3=l>l) % a oM^^ 
5 <fe%dFochk>ri:natittn-h^^ fraction setpiesOfc as sfeovs's in 
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1 . ctsicirstiisfejri / «i«ii(ycif«dtena;i<)r( 




The- compound (Jb-Vlf !) can be prepared from compound Qh~U) by Che 
d)lo^in«^^o«■•dchydmchbriviation-hydrob0ratbr^o,sMaiio;s i-e^ciiop sequence shc^wn 
$ m Sctenc 1 i n$ipg the condmons descBbcd m Scheme 6, 



H OH 



1 




The compcjumfe (3b- V) niid (3b-V!% k which the 2- md S-substfsuents are m a 
reiaiive configumtiou. can fee prepatxjd by subjecttng ibe co:mpo(!:nds (3b-i) md (3b- 
11) ti> cbJori:natiO!'i/dehydmchlarsnsij!0« to gjve m mimmdmtQ <?lkes5e which: is ihm 
oxidised to the cpo;^ide and rmg qpes^cd by ire^toijnl with borsae, usdsr ths; 
cmmkm descsihed gbov^f CoF the atloa of (35*-yil) md (Mili). 



The cosnpouiKb (3c-l) md (3c-M) c«w be pfCiJarcd. h'on) compoimds (2c'l) j^d (2c- 
I(} vcspctively hy redyctiptvwitb l/.-^ekctn<1e as shewp ia Scheis^x; 12, 



-'••^^N >^S. ^'^V 

Y^y^ X 



(:2!>S) 1! 



mm 



m 



Cof>::pftunds (3c-i !l ! and (3c4V) can be prepared fern compounds (2c-.l) iMid (2c--j.O 
:rii>,|>cc;uvd.y by sodium borohydrkie reduciios iiS J^ow^ Setems 1$. 
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The coaj^issds Oc-Vi, (3o-Vi), pc-VHf and (3e~VIII), iu w ls¥<|roge« 
M&ms at J>e 3 a^y 1 ib pojsitioasare is the cm relative orientaHon, can % 
by fee cb.kmMti4m;-y#sydrochl0ri:ftat described abim? id give air 

iiiitfemwjdiatle alks^e 8lt}^c;i^hYdTpb(«^ii«a/^xidi^^ give feompots5id$ 

1b many of iHss sje^sctioiis described aljwe, it may be iasscss^ssaty io ptx>teci osie or 
mom gmupsio pmvmii reaetios fom takiftgifrf ace 'M as Mdssii^&ie beatlos^ w fee 

1 0 deprdteSfeig fmctionS:! gt^pps^ c4t) ho fmM m PnmcLfH 'Grmtp$ in Orgamc 
Syiiih&m (T. Gnien and P. WkM; Zri BMmiMim Wiley and B&M. 1999). 
A liydmsy g?i>i!p may be j^m^^ fer example, m An tth$r HM) <>t m ester (- 
QC(™Q)R:), for exampiSf as: a t-^bisty! ^thef; is b^'5ii:y!> benzhydjyl (diphen^teethyl), 
or triiyi (Jfipteylmeihyi) sdisrs a tnntsdjylsiiyi or trbtttyM5i«ei%yiyl:e^hs5r 

IS acetyl sstet CrC)C("=0)C;P?^ -^OAc); M paxtkixM^ it m»y fee necessary or desitabls to 
protect one of more of the hydro x y 1 gmiips prssejst to pisveijt Tijiwaftted sMe 
rse«ctofls:fnr>ft>- taking place. For example, m the case of Teact?o?is involving, 
compou^^ds Slaving hydroxyi grossps aS iiie 9- <md sO-poj;!tb.ns, particulariy whesx; 
the reacdyjis mvoh-e oxidising conditions, it rs«y be desirable to protect, the 

20 hydwxyi groups, e.g. exatsple by fomiing m acetonidevderivative, or a dibeftzyl 
derivative Of a .mono- or di-to$yl. derivatives 

Oiice foi'i'stedj the eotjt{5i>umb of tbe inv^entlon cart bejpwtlied by sianiiatslinEiethddii 
siich as recty!ita!|iisati0a a^d ohtomatog!:aphy- 

2a it: is;*^y|saged dM dse eorapounds of tnvej^tiie^ will be useftd tinefrophylaxis 
or treatmet>t;«f a vark%' of different di$ea«e .gate^:and eottd-'io?^*< 

Accofdingiy, in ajiother aspect, ibe inventioa psDvidcs a mmpoursii of tije ibimula 
(1 ) as defined l^ci'da*. or a pharmMeuticaily acCiSptaMe sail ilicteof, tor use in 
medicine. 
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In another iispeet, the inveKpon psxsvidss: s ^sompm^ of the fijrmuis ( I ) detinsd 
herei«, or a pharmac*^ }a<;ff«|?tabb salf tl^ereolj &r use itB the treatmesit :of 
mo¥emetit disorfes. 

The T«ove!"nent dsso?^s;rs ea:a be, for cxarsvpie, hyperkinetic movsmsot disorders 
5 such as Hyurington's chsesse, hemibaliismu^;, mmk chorea, tk tardive 
dysMitesfe, dystonia, myockmus aad ^©iirette^ syiKlm;tm 

compounds 2a-l, 2b'l 2c-i, 3a4, 3b-], :k-L 3ii-V, 3b-Vli and 3c- VI!, or 
plsanmcettde^Uy accept&bte salts thereoC. 

10 'Oi© com^HHJnd^ <jf the Iwcatba my be liscti to sliw domi m hato the progrgssioo 
of Hufitisgton ' ^E dkease, m to slo w down or b ai t the devdopmMt of tte 
of Hu8tlBgt<?Ts's 

Of particala? mterest tbr use it? slowing dowji or halting the pmgrsssion of 
Huniingtoft^** dfismcs ar slovvj^g dowirgr hslting ifee development of the $ymptoms 
IS: oFiifeatijsgiosj's disease ar^stbe comipoMd$ 3a-y ,Jii>*^VB mid ScvVli, of 
pl)armac«atk^:ly <iCCe^^^ vssitts tberstjf, 

it k &l$Q envis^d that the eempoMtids of fhe isveation: may i>e use&l i» 
trestmetit of depression. 

lira fefther aspect, ibv isvenibti psovtd^^s « coss^poiind of die femiida (Is as defifteii 
20 bes-eis, or a pharmaccif Ikady ;acs3<^tabte salt ther ei>f. tor up itj tbo treattnestt of 
Mamstiatory diseassa 

Examples of jfillammamty diseases include, but are not limited to, tfemmatoid 
arth.rdi?ii, osj^oarti^ritis, iraumaiic arthriiis, gouty atthritis, rubella arthritis, psoriatic 
artkdtis> md other arthtittc cotsdstions; acute or chronic inflammatory disease states 
25 such as the mfkmmatory reactsoa indweed by e«doioxi.n or inflammatofv bowel 
disease; Reiter's syridrome, gout, irbeumatwid sposdylttisj chronic pulmonary 
inflaxuoiasos'y disease (e-g. cbtoaic obstruetive |jatoiOtt8J|' disease (COFD)), 
Crohn s disease and ulteerad ve colitis. 
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One pankuiiis- istl&ssma^ojy disease is rheuBxatoid arthrids. 

in snother aSsj^aiit, mvcindon provides s comp«>m?d o^ or a 

5 phamiaceistfeally iiccsftaiijte salt ti?<jR;of!i foi* tisjaMtig. H.phsttrMcmtkMly 

I» another sspct, the mveation pmvides s s^omijoand of the ibmiala ( .i ) s or s 
pliaMacgijtieaily ««^pt«bte th<jf«<>3t usein te^ajg iifMlu|>le sel«r»si*s 

1 0 11m tre^i tms?st of trftiple sclerosis m&y cotrnM tif iw mmprim any one or more at 

* h^ltln^: the progmsiojv of thsj «is«3se; 

* sbwittg the progf essian of Ite :d|s®asse; 

» modifying tlie pjx>g.fesisi0j5 «f the disease; 

I S: one or rmtc sympimm 

^ extending pemsds «f r8mii?sm; 

* pan'ent«tg lapses; 

* : redaeiag die vetnj? of rekpses, as^d 

» pfe-^-eftt trtg Of fi:k>wi5>g the paigressioti fKom m imtM i^eriod of i-elapskig- 

20 refititting IV'IS to secoHdafy progressive MS. 

Tfes; tre^traest rasy ajsstst of eomptise ths?,<^itrM»ationy ajtsd or rsduetiim 

m stn^edty of a?w one or more symptoms of muMple $e.ka),si$, any cosibkaCioB, 
selected ftom; 

* wegfensssi siad/br ay^ibness hx one or more extremme$; 
25 « tiagiing of the extrernmois; 

« tight basid-Ukc seBsatioiis around (he trunk ot limbs; 

« tremor of one or mere exirenji ties; 

« dragging or poor cosjtroi. of oae or both legs; 

» sp&stic or iitaxie parapsiirests; 
30 « paraiysif s of ow or mo!^ extrerrsitl^; 
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« J:5yperactiv«i teixlon reflexes ; 

* LhexTnitts's sign; 

5 « aasteadih^ss in walking.; 

* pahi #m s with ba toce, 

« laci^eiisiid muscle fatigue; 

10 » b^rniplegia; 

» tegeMnal neiimlgia; 

« other pain syridmsf ses; 

« aystagmus and siiixia; 

15 * Charcot's triad; d;pioj>tM; 

» btisteml int^n^yciear ophthalmopiegia; 

« myokpma or pssrsiysis of fecial moscfe; 

* tmftttu^i; 

20 " imiwnKd ^isditotV fepijcm^tis^ns (b<xau$8 af mv(>lyem#t of eo^hbar 

. consectioss); 

» bkidder dysfdacUoh euplKma; 

» fatigue; 

» dijf«.c«tis; 

* dull, aching pm\ m the low bsck; 

« shas;p, burni?jg> poorly locali<jed piaJBS in a limb;; 

30' " abrupt altacks of neumiogicdellcii:; 

« dysart! irisi smd aiax i a ; 

* parosysmtii pm& and dysesthesia in a Hmb; 
« ftashisg lights; 
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» tonic sdz^fss; 

* «hiriges In. ssnsMionj 

* visual pml>!«55)s j 

« <;0gslti:v^ ImpairineJit; 

« Impaired ai^bUIty mi disability, 

muMpte sckmsiS; and asteia: aire coJTipounds 3a^V, 3t>-VII k^d 3e-VII., or 

llaQ immtkm him |>5X>viifcs a compoimd of the femuia f J) m dmn&i herein, or a 

15 ThMS, ti)fi conspounds of the inveniion may be used lo pmvejiL itileviate or red«c*2 
my om or nwre psyck>Mc episodes^ psyetees or symptomsi s<sl.ecled ii'om- 
« dekisions, 

* liaUuciuatidas iiivoMng tacils saisaddas, taMes or 5a«eUs; 

* cpijfesios; 

* emotkina] j behsx-w^^ or Mtej leeapl disttutfesnces; 

* withdraws! fii'on" rcalityj 

25 * illogical aadAirdisorgan izcd patterns of thmkiiigj 

* panmo id or delusiosal belief!;; 
« paraMjai 

* personality i?ha«ges. 



The |5!syc:liatic episodes, psychoiies or sym|?t»ms p^ve alleviaied. or !s;doeed m 
accOTicianis; with tte invgs^tioG ymy bc my ms of mors selected tk)3)i tiiose ansirs:g 
iTom or a^socMted with; 

» psyfehosk ;<;i&js<jcl by at associated wHii sicMsophi-ejjiai; 

5 * psycisosjs caused fev or assocltoed with b?|x>M disordo- (made deprss?slsM); 

* psychosis caused by or associated mth severe di^ical depression; 

* psychosis induced by disorders; aied conditioas such as; 

o cbctroi^te disorder; 

o tect infeciions irt the eMer ly; 

o drMg tosicit)-'; 

s drug withdrawal; and 

<> i«:fectj:<^!ijsi of or Injun to the hmm, 

* psychosis caiised by chrosic psychpiogicaJ! ^siress (brH- tx^acti psychosis); 
15: • pychosis liiggcred or exaccH>5^^^ 

* psychosis tdggsi'ed by or arisiiag fk>t» 
snch as AIDS, Ici^rtjsys mskm aiid mawips. 

hroise «;rtit!0dimerit;the 

schigep&cnia and may be any oris or more syj):?ptoms selected from: 
:2{) * dshu'^ton-s; 

* Itayacitjatioyjs; 
» coniusion:. 

* cmotionals behavioral, or i sac! Actual disttjrbsn^ces;: 
« wilbdniwtd from reality; and 

2| * illogic&l pst^^^s of thitiking, 

in a further aspect, the iisvesiiioii provides a conjpeund of Che fbr«iuk (1) as 
hereiBbcfore delloed, or a pharmaeeytieaily acceptable sait thetecl for tise in 
teatirig a cogaitive defeit assoelaied with schfzophrtjn 

Ib atKSthtis' asf eet, the invciit ji^n provides a c©m|!ound of thts fennuia (I ) as dafitied 
30 herem, or a phsrtMcadicslly aceeptafele salt tiiereol"^ for 'ixse m tf eatihg' anxiety. 
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In a feithor sspcctj she la^^emlofi pBvidos s eompoiss:5d of the fbrmuls ( I ), or a 
pl)8ir«?sccvitieaOy aecssptabiiiS pit ifisi^coit, for tssstmg a cogiiitis^ delicit m a paliesL 

In. another aspect, tl^e inventbn pmvides a cosnpound of the fommla (Ik ot a 
phaimsceyticai!^ acceptabis salt ttereot lof" use ixt treaimg demfiBtia, 

system (e.g. slmke). 

The compQissds of tfee iswefttjos: msj be Used to ii^at cogniJive dMfeiis in px^fe^ts 
suffota| from dsmeiiUa, 

1 0 C.*Qsiijx)t.!nds of pary Gul ar iii{:ere*s:t fm ih& m^iUmm of |%sycbdseji^ (lemeMk s«.<i 
cognitive ileficm a^sE th$ cojnpotJTjds Js^VI, 3b-VElJ»jd Sc-VIIL ot 
phamacsutical iy mmptshh miis thereof 

In & further mpect the mvcniion. provides a compimnd of the formuk (1 ), or a 
pliisnmceytieaHy aceqjtablo s^ for «se m. the Jreatmefit of diabetes 

Ti)e pventioa alsf> provides a con:;po\j.n,d of the formula (I ), or & phsnnaceutieslly 
aeseptable salt thcTCof, (or use iii (i) enhaijciag glucose depeiidea|: io.s5:dip, secretiosi 
m a pa&Kts aad/or (.«) srsharisitig glupose toterajice i« a patispi, 

Tbe tovciision further provides tfe u.*iie of a compoupd of the feinoo ak (|)v<>f a 
21) ph^rma:cey|ica!|y acceptsd^ls ssh th^sTc»f^ a«? defined h&mm for ikc mmxtfrntvimxiin 
medicamotit for the pmpbylaXiS or treatmetit of my tim or moro of tlie ^iseaj^s or 
cosdirtons lisied above. 

'IMe mvestissrt also pm¥ides a metbod fbf tlv? tmatoienl of my ot\&s« more of tlie 
dlsesises cosiditiiSifi^ listed alseye, which method compmes adttiiai^tering; p a 
2S patiMt {eg. a mamp5^df^8 patieat 5uc| m ^ ioMmi a tMtapexitJcalliV effective 
(pfolerabiy Roo-tosse) asMuMp^f a: sx8rp:Hsad of ti>^: |^ or a 

pbafmaee^itleaUy acceptable^alf tJ^ereof: 
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In tresting eadi office coi^dittoris Hsted above^ the comipounds of the ioveiitioii will 

The com|-joaods will typkaSJy be ailmlnistered. in aTOunts that aie theTspotftically 
5 pmphyiaclkai! y lisefi!! smd which generaliy are nojv-foxsc, Ii0wev<a-, certaks 
siloEUitsss, fes benefite of admiBtstermf ^. c<«r5p(>im<i of the io v^jatfon may oytweigh 
the disadvsnlages of ativ teiC ifeiects or side eSect^i, l« which case it niiiv be 

degree of fexicity . 

iO A typical daily dose of the compound can be m the rauge fix>m 0.025 milligrams to 
S milligmms per k iiogtam of body weight, for example up io 3 miiiigfauss. per 
kii%nw» of bodyweight, a»d tuore typically 0,1 5 miillgratns to 5 ttulligamjs pm 
feiiogram of bodywfetght aHhough hjgiter or lower doi*es may be Mmfmstersd wllem 
feijUirea. 

15 By way of example, m inititil starting dose of 12.5 t.«.g xmy be iidmsnistered 2 to 3 
tm&$ fi <!isy> Tbe dosage can be iacreased by s 2.5 J«g a day evci^^ 3 to 5 days usui! 
the: maximal tolerated and effective -dose is reached tor the mdividiml as determij^cd 
by fte pteysieian. liitimateiy, the qtiifotity of eompotss^d admisistered, will 
coTftmet^sufate with, the 0at«re 0f t1ie disease or phtyi^ costdittoti bciag 

M t!*a ted and the thempeiitiG heaefc md the presence or akehce ftf side effects 
produced by a gh'en dbsage teglmeu, imd be at Ife &eretioti; of the physMan, 

The it.5Ventk>u a:is^ f>rovideiS eomjsouuds^ia^^ deiiued m the f^vm of 

phasmeetdic8ip<)tn|>osii#^^^ 

35 the phartJMiieeutieal co^iposii|oas cart foe in: at^y ferm swtafele ier ots^ 
topical t!tMt)«$slj iutRihprKih|al:®#f it)ti:a^v8g|tt^L er 

tm^sdeitn^l adpij^tistraticfp. Wforsf thC: compositions are ihtcnded |br parenteral 
admmistrstlou> tfcey eau be ihrmulated for intrave!K>iSj listramyscHlar, 
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inti^Jpefitosresi, si^ctitiineoas JK}t«mi$trati0« or t>r ddiviSry mto atarpf 
dip!): or tsssiie by mi&mm^ Mim&n or othsjr me^m of (ielivery. 

Plmfmaceatscal do?iage forms sidusbk ibroial adirtbHstratbsi include lafekls, 
capswSes, cspiets, pills, loxesgcs, syrups, solxitsons, sprays, pow^ders, gmnules, 
5 elisirs aad siispeasioiis, sisblmgsai tablets,, spi^jys, wafers or paidjss md bwccal 

the iavmioa can be formulated in accordance with known techniques, sec for 
example, Rcroisiglou's PharmaccuticatScicaccs,, Mack hibU&hmg Company, 

10 lastoa^RA^lJSA. 

sucfosiJ, sorbitol of maimitol; mmsr a n<m-sypr derived diHisJ^t siich as sodiiM> 
carbotiaie. caicium phosphate, Utk:, calciuns carbonate, or a ceOulose or derivative 

15 thsreof sueh as oielhy! ceHulose, ethyl eeUuiose, hydroxypropyl OiCthy! celiuioise, 
md stai-ches mch as corn starch, I'ablcls tmy also eoniam such sUiadard 
isjgredicats as binsiiog and granaladog ageots such as polyvioylpyrrolidosic, 
(^jsiiitegmsts (e.g. s^v^Usbie crosslii^k^^d poiymcrs^ sisds as cs^ssliofecfi 
caHjoxyToctbyicedubse), labsicattag agents Cc-^- s&srstcs), prescrvatwcs (c.g; 

M pm^m), ant;i0s;idas«5i (e^g. BHD, Buffering ageMs ^fer example |^)ospMtc or; 
ciftni^c feufef arid ^fifery<jiseej)t agenfesi such as ctotCilslcathoaMe mkrares, Sus3t 
esci|JTet5ts ai"!?; well kaown asd do mjtnced to be diiscm*scd; M deJali h&m, 

Capsale formuktions ii-ay be of the hard gelatin or soft gelatin variety md cm. 
contain the active cotrtpoineat isv whd, semi~?s0li4 or hquid lon«,. Oelittin capsules 

11 csm be formed fmm aoiwi gela:ti !): or :syntlieric or pl&nt <|erivecl eqpmteta thereof 

11)c solid dosage tbroiis (e.g.; jabiets, espsuks etc.) cm be coated cr uc-eoated, but 
typically fea-ve a coating, for exampic a protecttvc film coating fcg. a was or 
varsish) or a. release coatroiiing coaiisg, "fhc coating (e,g, a Eudrsgit '^^ type 
polymer) can be designed to release the active cotnponcni at a desired location 
39 -within ite ga^st Fs-totestioal tract. Thus, tte enstiog can be selected so as to degi;a<le 
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BKder certaift pH eosditions wrfMothe gaslromtestsiial tract, ftemljy seleeM^^eS^ 

Is^teatl o£, or in additioo- fe, a coaJijjg, dnsg can fee pr^senied ia a soUd matrix 
comprisirig a micgse coniroliing ageoi, &r a reka^,e delaying agCiS whscb 

5 may be sdiipted to ■seieciively rcicaj-e fi:fs eoJlipoimd under coadMons of vary ing 
acidity «r idk&lsnisy k tfee gastmlatestM tra«t Aifematively, tl>e Biatdx material 
or release setarding eoMtog cas tafee of M efodlbie poiymsjr (e.g. a malei^j 

MhydMdc pob^^# ■'^^^efe is sate^aatjslly (5gsir5tiMdusfy eroded 1^ tife; doj^sgs J&mi 
tii;!t>ugh the g^stmimesitiiM tract 

iO Compositions for topical use iaclude oiaimcftts, cmmm^ sprays^ patches, gels, 

liqiiid drops and imam (for cx.amp.le intraocular iaserts). Such.compoiiitioas cm. fee 
fbttsTttoied in mmtdmct wi & kmmn me&oife . 

Gofiiix^sitsOfts for psrcrsfci"?! adsTjiRistratios? ar<j typicaliy prcscMCd as sterile 
aiqueou-s or oily solutions or fl«c .su.spciidcsas^ or rnsy be provided in ftaeiy divMedl 
15 sterile powder iomi iw msl<ii3.g up .cxtcmporasrcously with stcriie wat«r for 
uiicctioa. 

Examples of lbsmmiatiotts fer rectal or itstrarvaginal admiiusiratiou include 
pessaries and suppositof ies whteh may fee, for example, fomied fmm a slti^ped 
j^jouMsble or waxy matcfial 'Got^teonin^ tH$ aetiye coi«,poajid, 

20 Compositions .for adm Nslration by iphalatloii nmy take the fejT?^ »f inliaiabie; 
powder cw|H>s:lt508s or liquid or powder sprsvs^ arid can be ^dmimsirated m 
siapdsr<i it>;rm usiug powder inltaier dcvic&s or~ aerosol dispepsmg fe^JCes. Such 
devices ate well ksowo. For admisistratioti l>y ijihala^^ ihe powdered 
fbrmuiaiioas typically comprise the sciive compotmd togetltcr wli). as kert soiM 

25 powdered diluerst pfih as I acioi?ev 

The s^Bjpotssd^ of ti>c iRvep^^ w|U generally be presented m «5# dosage 
aud, as such, will ty;picaUy TOt^tain swSleipt eompoupd tp provide a desired Iffvei 
of foialogieal JM^iivity, for example, a feFniolatios. fetei^ded for orai sdmipktratio« 
.iuay eoptaiii irom I tj^illigrau^'s to 2W mgredient, 5m>re usually 
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ftx)m 1 0 ssilllgrasm to 100 TOiflgmms, ibr cxasiiple, 12.5 milHgram^, 35 miJIigraffis 
md Si) miMg^'sxm. 

ilie ibllowmg oon-J f nm^^^ examples il !;us trafc the spthesy aird: erfe of the 
dibydrotetE&beMssme eompOHads of the fev eo feo , 

EFLC ffisss speet?osc0jsy (MS* ES 

Mass speclm were at^iibed. usii^g a Fkt&ssu li i!:?stna«:e«t 

HMR speetfa were oMamed wm^^^ Mercfirj' MO MHz msMmient w.smg 

€D0Dmmhmt 

0FI.C anaiy^s wju«$ eatri<5!d mt using ihs; foOo'iV'ing corsdiyotts; 
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Isovaffilltu (20.17 0.13 mol) CAMdeh, 07SI4AC), Jasyi eMersjie (2i>,24 g, 0.14 
Md tlirai)einK5*te0toftbm dU^ Mg, §.S5 irsmol) were di:ssoiv£;«^ m 
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dichloromethane (200 ml) w|t|l gtirriBg srf mom tempsratusx;. A solotioi: of stsditsm 
hydroxide p.62 g, 0,14 mol} m v^^&r (50 m\) was asidsd: !» fee stirred ireaetiojj 
the iargaMt; |>fese x^hieh ssepaiBtcid was eBssrv-sd, to turn yel tew< I%e feac to? 
tJHXturfe was stilted for ikyo^ d&ynM iwfe temjserat^fe. Tlie jtacti<)n 8q«s;0U^s layer 
5 was si'pafafed md the organic layer was w#hed wi ih 2M aqifedus hydsxseMopic 
acidtSO rdl), dried mm sfthydisjiss nmgnsjsiium MlplMte, filte 
5jJ a'dueed pressuee tcvgive^ brnwa $d1M (40.2. g). This wasi; idfistitilled a?* 4* 

(1.3? gs 36 mrnol) wsFe«tijTed tO:g^;tber is^ mixture of dkldoromethasc : methanol 
|!0:1) (50 ml) at TOomtempemttt)^, Garewas takesvto ensiut! tliaHhe rsiljo of 
dichbrofneshanc to methanol in the solvent juixture did not exceed 10 to 1, bccatsse 
pm>a.nle4 side products are formed ai .higher ratio??. I'hc reaction nissturc was 

I isijjf^ at i'ooni tcmpcratu.ro a«d TL-C analysis plica, doting with c%l ac«t«to ; 
ho arte (1 : 1)1 of an 8ii<|U0t of tho reaction mixture after {;wo hout:s showed: no 
startbg rt>at;erial rersafecd. The rettetb:n.::ffiixf;ij:fo was ocpcstnjmfcd to dryness at 
redueed pre,s.suro and the residue dL^^sSoivcdirvdichbroivset^^^ sn\). The 
organic jsoitttioo vy as; washed with w^ter {} 00 m.1% d«cd; over anhydroys potassio^"* 

20 ctirboiiate, fdts;red and cotiees^trated at reduced prcssyt^: to give a mM. C 1:0 j g), 
Thix was identiped 4~yetk>x>~3-tosyl:Oxyfe^^^ aicphol from its^ B-|*^MR 
spectmm 

Ij5 alpk pj>2*-cookd to 4-m0hoxy-|-tO!sytes.ytfSta?y^ alOohol (7,H g, 25<32 
23 mrvjoi i was treated witii thiottyi chioH do {2 j trti SC^ 3i^: ssntol), 'w^h tcli was addod 
drop^iso witi* stimag to form a soIution.> 11*e reaetiosi miMW-wa^j 
hoated at 60 and TLC analysis |silica* dijtiag with etbyl; acotaio : Ijojtanffi (l;J)| 
of atJ aliotsot of the miction amtore atter two hsurs sho%v^ no starting matefial 
remained. The reaction mixture was concCBtraicd: ar rcdijccd pressure and the 
30 residise takei:! u.p in djcliloroniethai^e (100 .iHl). The organic solution was wasised 
with water (2 x SO mO^ dricd over ai^liplrous potassiom carbonate, iikej'ed siid 
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coaccsmtted once more at sfcliKjed pres^iire w a m& rmidm if.{y9 g), Thh wm 

S sllmog m firy saetoii! trile (gSO ml) mid 1 8-crovm-6 (7^8 28, 3 }?>mol) i Alfa 
A«s<*;f » 101 27224) and potesmm: cyMiSs ( I -^5 g, 28,3) wes^ f d#d. Tiie restoi ism 
R?:ixt.ut5c; was ;*i;tm'e<i »t:gpxt ntmc>sp\mm fm tmmty %m:himm m.d 

appeared c^jmplsjte felbw TLC analysis lssiifia, eteing with ethyl ^^cekte : 
hexme ( 1 ;>>)] of im aliquot dtawTS from tl)c reaction. ThcvreactioR Biij^tuFe wa.s 
U) ai lowed to cmt md wa.s ftcii eoncerjtmted si Reduced: ^srssisurei Tfc resiiciae vvaji; 
dissolved k dichlot^methane (lO0 :!5Ti>:^n^ tbe mlu^otv washed 'with waier (109 
pf|. The Drgartic layer was sspamssd, dried over potasj^iim? carbonate, filtered md 
cooceotysicd si reduced pressssrc lo give an oil. which solidified o.o sisading, Ihi?; 
was fe-cfysiaOi?>cd ^tobi nteihaxsoi to give the produet (5.8 g). Ilus wa>5 identified 

4:-Methoxy-3-UssyS»Kyphei>ylaceteniiriiei3l g, 98 trinioi) was dissolved with 
sHsTlag it! aahydr&ua teJruiiydt^fssrst? {250 mi) UBder an at|?oa atii^os^ere. A. 
soKition of ferase iii t'BF (BOO mL IM) was addcsd drt>jpwi:Sij; at raoni. tettiperatore 

20 to the stlmiig reactw smdiir mgosr p!>assare via a cajmida. The reactfon misti!^^ 
w-as theii .siirmd attoam tertjpemtu.*© iH'^em.ight £|iie«c|dng ijy dropw^^ 
addition: of tftejhanoi (3^ ta the sdrri:ng:tpist:«i^> The teM^tios mkius® vs'M thm 
eoaceMrated at ysdtJCfed prea.sut© aid the r<s*!du up m & t?dxtujie M'stettefiol 
(I5l) mB hj^dfoehlorie add (375 ml, appos;, |, The teaeilon takture mB 

2$ aiiowed to Mlr fer otie hmJr before sodi^ hydi-oxide sttlutioiv (30 %) was added 
sMii the pH WM >l i/llts resaltiag MititjtMv with; dieWosffm^Jthaag: (3 

X 200 Jtjl>; 2 X 11)0 oil) and the edmbined organic extracts were dried aver aniiydrefus 
potassium csrhonaie, ftteed arid c«Mmffated at redu©^ pressure. The residue was 
taken up in liydK>ehbric actd (200 ml 1 M) aad washed with diethyl ether (3 x 100 

30 nil). The aqueous iayes' was basiSed as above witl^ sodvutn hydroxide seUition (30 
%) tmtil the > 1 1 and was extraeted with, diehlorotsedjase (2 s 200 ml, 2 s. .100 
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m\). JM: eombmeii organic extvaets were 4nM o¥er potj^ssi urn e^^rbofttne, filtered 
mii. e6i3:C8»:tmfed at reduced pressMre ^o pve a mlk\ s^sidue g). Xlsis wss 
ld*3;stf.fied as 4-^ffls,%boxy-Lr4ij$yte5ipheB^^^^ from 'M-^NMR. »|3eclTUSB 

and *^C-NMR sp^tfUni. 

l^fcEsssium hydrtsxide (22; gv 392.1 mmj>|) was dspofv^jd with sfemg <;tJsa550l (95 
%y: water tl;l) ( W H?i), 4-metfeos.j^3#j»i^loxypl^ 46,7 
sBmol) was :sdd## the s solution aid the reactm mixtufe x¥as sdsTed ansl 
feeated at ^9 Jbr ope how^^ 'Fhe i-oactipti :n:iiK tare was thea ^ilowed t(> CQt)! to 

U) room tempssratyre astd c<>ncen.teted at reduce^^ jsmssure is leave a solki residue. 
The residpai solid w^is then dt^iisolved m meibyl fbrmsie {70; mi) asid the .soktiofi 
$ti^Ted M -motsxtempemtme for two ho^srs durirsg whieh. time a whste precipitate 
fdrm<?d. TLC analysis [silica, elating svith methatjol ; dichkMomethane (20;80X|of 
m alkjuoi drawn ftom the reaction xliowcd m roniaining slatting imperial The 

l§, rea.cti«n tnixture was then conpcMrated at fcduced pre-ssure to leave a solid residue: 
which wa*i partiiiOBcd between di^hforomethajtc {100 ml) and water ( iOp «>1), The 
organic phas^nvus ^ieparated a^^ water (2 x 100 ml), dried ever 

ajilsydsp^s potassinrrs <^:j1)onMe, fil iered and coBcen traled met mmi; at redwced 
|i(re*5siirs to giW, an oii which was ciystslliscd fwrn dichbromettee to give 

20 the prodwt as a solid (3,5 g), Tkis was idetditied as^'-2-(4-fs^etfeox;y-i- 
hydroxyphgnj^Octbylfermaini^^ its 'i-l-NMIi spectrufn and ■ "^C-NM^ 
speeimtn, 

A jftiMurc s>f K'244>smethrjxy^|-hydKyx^^ fefiMtnidig, |6J5 g, 31 J 

25 mtnoi i a«d ptospbfirus oxyc hiortds (S 4? mi, 37,2 mmi) was stirred at kjUux ia 
aidtydmys gcefotsttnle (120 ml) tbr thresfe liO0:r<s tinder an argon atm0fsph«fe< Use 
rcactton was theti aibwed t<> cool and was epncetitJiatsxi ai i-@duced pressnre to leave 
a» orange oil residue wibicfe was syspesded in water (SO ml), AoisYsosMum 
Sivdroxiiie solution (30 %, 20 ml) xvas added slowly to the stirred aqueous 
30 suspeiisioa vic^hich. dissolved to ib;-;:o a soiutiot;. Silica gel was added to tae sokitiots 
and ti^e mixtJire wa^ then was cottcenErafed at reduced pressure to until Ilie silica 



was ti-ee-tlowing:, 'fhe pmduct was |5isfil5«d. b>? colHslirs. chmsniUogntphy Isiliga, 
e!.«Uag wifi wthaGol : dichjoromethaae (10;90)J &nd the fmctsons of htfesrest 

to ^ive a jfefiow solid g), Thss l^^lemffisd^ as 7*meth«xV~3,4-(lil^y?Jr(>- 
ill J::DMM&v|Mmfea^2ij^ 

stirrisg so w^v (50 mi) together with 3-(R^^'-d:im#h\#mmom^ 
tessHSfse C0;9 g> 2,7 mmol|, Sodium Nyii wide solutism (M %l ws^s added 

10 dj^pvi'be to the stin^ m&tuf? i^^^ the |j|J :oC&?J reaction was cc S. 1% Tseactssss 
mistury was th«i> stjmfd atixspm tempefatoss? Ipr Smv days, «ceasionai!y ckeckiiig 
<5;n<! adjusting ih& pH ca, 8 wsjh sodium hydsmide solullori (30 %) if required. The 
reaction mixUUv gjaduaiiy turned a Ismwn colour ;s^> liK rcaciioji pjogresscd. The 
imotian mixture was then. -poured iyJto a:$Hm;d saiuralcd soluHoft of sodiam 

l§. carbonate (50 ml) and extracted with dicltfo-mtetham (4 x 50 rsil.x The conihmed 
OTgamc hy.pt$ ws;rc dried over arthydrous poisssium csrhonase, filfei'ed and 
mmtinksimito give a yeibw oil -whid). was pmiRed by col«mjT cfefomatogr^pjay- 
[silica, d at i«g with ethyl jae^tate : ; hesane (I :i }} md the fhichms of toerest 
(idertttiied by TLC ^Mlysts) were eomfetoed arid ^Reestraied ai Kjduced pre^iis^yn; 

20 t» gtve a yeilow miid (3<9 g) whieih wa** wysstaUissd fe>pt ethyl acetate : hexane to 
give a white solid |0, i46 g), TMs was identiliied as 9~desfnethyitetmbem?m«; front 
5|« 'H-HMR speeti'MtB siiid '^&MMR jspectmm and the tn&ss speclnim vvt^ 
consistent witli tliie e3?:p?eted straeture, BPlX;^ffinaiysB gave «:;pn^^ 0^5 J% (peafe 
aFea^i)/»C - ET: 293^ MS; Mri: 3PJ 

25: IliMEy;;!. 

SA,..3;Jd€dMsy£4-|Qsy|o 

A mijcture of ■ vaBiIlm (.1 Cll g, 0,60 vml) (Aldrieh, M6K^74(f)^ |>ota«si«m eaj^jsiate 
(96 g,: 049 poll andp^feiue^ ohloride (134 g, 0.69 mol) was dJss<>tved 

30 -with stimng ift acetone (2 1 j at mom temperature isnder &t^im. A whije suspensiott 
fbrtnedin the pink reao&sv solution and titc reaction mixture was stSjted oyetnight 



at worn icmpst^iture. Ttsc i'^eastloR fei^ coioiirfess solatba aad a 

sUspessios airf a^eixi^w s^lvesit was resmved at reduced pfsssupe t« give a 
0Ud rpstfae. The soitd jx^^idik^ was fakess up m diclitoromeliitaafe (BOO mi) with. 
j^krlsg arid -wm^ (31)0 ml) was added to m!:xtu3^> The aqoeou^* fjhase was 
5 fijmpv'ad and tho mg&&m ^hiiim %''M washed farihef with wafer (3 s tsI), dried: 
over ar5.h.ydK)us magfj^.€um sulphaie, filies-ed Md a>iim?tf sted is vsitaso to give^ a 
pale yellow selM g), TLf!; plies, eNtiag; wish dichMmttie^hafiel 

showeilM) stafti% ma^^^ smglepmdustcompajroM'^^^^^ 
y eftMs^d as 3^metfeo%-4-t^ sis 'H-lSiyi^ specJram ajid 

3-^Methoxy~4%^»ybxylenj3?:idehyde 0:6$ mo!) was dissolved with stirasg 

hi methanol (750 nil) and dichlofoincihane (750 ml) at room is-nxptrmu^. Sodiuni 
bprobydri.de (49.6 g, 1.31 inol) was added in peittoas- fe the i.iirred solution and the 

I fp^tm mixture was $titTc4 for & further 1 50 mm, a< «K>rR temperature, TLC 
amlysis [stlica, dutiag with etliyl ;acsjtate : hexaae(l;i)]0f iiii ahquot fern t:l3e 
Teactfon Trslsturo (partitioned between, water imd aihyl acetate, orgsnie layer 
analysed) and analysiHg the ethyl seetatq layer sh wed «o startIn.g:ij^ 
Ksrttained. Th& reacliOB s^iv^ent s;va]?or8ied at the residua! 

20 slurry was taken up m dichlpsomethane {MO mi) atid water (300 ml). The two- 
phase mlxttsre was pottre^i Into a $epa:mtmg &nnel and the aqueoiis layer was 
rempysd, Tl^e QfgaRsc layer was wasl?e(l &nher with >vater (2 >t 150 ml), dried aver 
anfeydtx>«,s magitesmm ;fd.fere4 and cpncentrated at reduped pres^swre to 

give a pale hrowsv solid (178^2 g). T£.C analysts Nillea, ehiting with: ethyl acetaie : 

25 hesatse (1 ;1:i)IslK>vved bo starting material and a^smgle product corapostent wbieb 
was i-desriied asi 3-metl«>xy-4~tosyipxybensyl alet^ol: from its 'l^«i*«IMR 8|?eet^^ 

3"Mi£tb0xy-4-tosytoxybeRz:yrale0ho (170 g, 0.55 md> was coelcd to 0*G tmdcr 
iirgon using an. ice batit and thionyi ehbrsde (50 ml, {>,$9 mol) was added slowiy 
30 with stisTing to form, a soiijiioa. The reaetion mixtii;i"e was stU'S'ed a:nd h<;aisd under 
aj';goa at SO'C .for five hours to give a dsti^ green :solution, TI.C analysis |si.Uca, 



viuUjJg witii 4:ich.lor0t^8fhai5v : hexane p: I)] of s^v aliipoi: li-om tl^e reacfiors mixtujx; 
sfcijwiijd siitarting nmedal teriw|B8d> The reaction. sol¥ent ■iva« Jtjiftovssi # J^duc^^ 

lbs resKfeiaf symp takes up in diuhlomm^thmiQ (BOO jbI) bstors water 
(300 mi) was added. I1ie two-phsse reattbsi was |id(irci! issto a sgpisratsag 

5 fmtxisl mi ifee st|«i'oi5S layer was tetji<3ved; Ths orgajife kyer v^jis waik^ futth.ei' 
wf th water (2 k \ 50 ml), d:n«d over asahydrotss pdmiS^^iiati ciarb<>na{ev, ffMred SiM 
eaftcesfttrated at seduced prsssum to gfve a dal%j:p5^i sytuiii WM^fpialiy^k! 
fix>m h0f ijie^&ano^ to giw a jmle ysjOow i^^^^^^ (12^,0 g), TL€ atialysis l^jylica, 
eiuting with didilo»em0than.<i: : liexafte (3^I|] sho\ved tie re^mairiitvg stiartiteg maMial 
1 0 and a siugle product ddtJiipojieut which vvas ideMified ajs 3~riiedioj£j'~4- 

A nuxtu^e ^f3-a5et:hoxy-4rt«s^b.xybmxyl chloride (56 g, 0J7?m>l)> i8-cn>wn-C> 
1:55 0.21 mBi) -md poi^mixm cyatjide (14 0,2i mol) wm4kmlmii mxih mkm% 

15^ m dry acefoinimie (500 iafi uudof argoft to ^ivs; a green soiutib-ii with, a wl jh« 
suspension. 11k rssedou mixture mtx^i dtisu stisto^^ ffef six houis and 

aUdwed to coo! before tfte s<>h'eiU was mnoved itf f educed pressure, 'Flie stsldua! 
symp was tjskea up m dicbfoms^ethMC (1 L) mi water (300 ml) xvas added bctoj-e 
the ttVtKture -wm poured Into s separsitmg fuauel and. the a(|ueous layer removgd, 

20 lie orgstdi* washed iurther wjth wa^ er (2 x 250 ml), MM o vei- 

adhydfotis potassium carbdaaie^ fdfered sidd conees^Ura^^^ at t^educed pressMs^e to 
give a p«i|sfe symp that cj^i^jjialissecl on stMdmg at room: tcmpcm^^ 
The crude product was cjEysisilli^ Wke. ming-'h^- mtihmol lo give & pale pmk: 
solid (37.4 g), TLC analysis fsihcs, chnisig wuh dichioromeshiincl ^showed «o 

2S: sfiiitisg material rcniaincd arid a single pmdoct component which ^^as sdeniiflcd as 
3~metho55y-4-tosy}oxyphcny|acclooit:dlc^ 'M~MMR spectrum, 

3-Msthaxy~4-tosyloxyplie«ylacetonimie(3 sboI) wa^; ds^scdved wiih 

$t|mng fe diy tetmhydrofftrHii (250 mij) uMer aj^n at: room teoipemturc over 
30 twkity aimiites, ,A. soiytion. of 1 M borsiie in TBF (800 mi, 8,80 sio!) was added 
dj^pv^isc via CaBsiuia to the stirred reactiois njisiute over .tbjty ilivc mmutes to give 
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a c!es.r yeilow soisiiion. which wss tlwii was stirred at room tea^perature overnight. 
TLC aasiysis isiika,:eiutiag w«h me^^^ : dlqMoTOffiahaoe (2:8)] of ss? siiq«»t 
iTom t& rssiC^tioh mM^^ Stairting material remamM. Ths; stiri*d 

reaction mixture was moU>i iQ 0 '^(^^in^l aiethanol |] 50 mJ) was slowly ajided 

vigorous *ea#fe5>::had s^bssided s^dMosjal qaasMiy Mmeil^asKsl pSG ml) was 
added lo mimtc m bdranc remaiied/Tfe Mlv^isa was Msoved M n*disced|sf&*sufs 
m mm\ famtt dissolved usmg S M h^dmehbrk aoid (^ftO mi) Qifidi^fedl 
(1 L). Th^ res«M«g mkiikm wmmwd M mmi immm^ fm m& feouf te&it ft 

10 was bssiffed fey additkm of aqaessus sodium hyd««4ide Ces- 2 M). A #tit© 

iwecipltas® was Iwrmed and ihe resciion mktuis was pOwed ihtd a sefsiiiallng ilfiMei: 
aad exrracicd with dichlommethane (10 x 100 M),: The organic exJmcts were 
conibined, dried ov«r adjydrous potassjom carbonate and concentnsted td rsdiseed 
pre^^u.!~c to give a hix>wj? viscous osl (33.4 g). 11-je oil was dissoSvec} I. M 

IS bydsx>cli:iork acid (300 .ml), sad the ^olutioa poujsd mto a-sepaming ftamei asid 
vvs^lmd with diethyl edier p x 200 ml). 'Vho acidic. aqus50tiS layer wa.;? isade tsasid 
by tM addition of IM sodium hydroxide ami thsK extrstdted \V.itl3 dlehloromsithsiie 
(IP 5i 200 The Cftgsmc extracJs werc*^ combined^ dried am^ orihydmij* 
jJOiassimii earfeonafe;, fHtered aftd coQcestrsts^ at redydM psts^^i«-6 to giv* tH<? 

20 Aimm iftliermedlssfc as m d^iige oil whieh was U«ed witkfijt; hxiim pdnfieatioji, 
'Pte oraiige oil (23.4 g) wa^ dlssoived wl^^^ stirria^ (300 mi) poA 

j[X>faMum h54lfosid<v(22.0 353 J> maioi water (300 ml) added to the 
reaction tnixt ut®, A cloudy sol utiOn was forysYdd which was vStinred a^id healM to 
10Q*e &r one hour during wMcb timo th& m\ctm rnimm hmmi& dm. TLG 

25 ti^alysis l&ik&, eiuritig with, hisghimol :: didklotdmetiiarte (2;8)| of sm Aliquot irom 
the reactioa t«is;lisre showed no st^tti«s trtaJet-ial tt-ttsaiBed ahd the solvents were 
therefore f'cniovsd ai reduced psx?ss«rc to give a yellow solid residue. The yeliow 
solid was dissolved wits stimng m methyl formate {500 ml)aj.id the selaiioo was 
stin'cd at roosu temperature tm two days aittii 11X^ asiaiysis [silica, elutitJg with 

30 methMsol ; dichlORymethane (1 0:90)1 of sn aliquot fix>m the rsaetioo .mixture' 
showed sjo siarsing material yemai?jed, "hhe teactioti mixl:aTe.was filtered aad-die 
lihraie coiKentrated acreduccd press5:a-e Icavmg a residual synjp which was?, 
dissoivedis didi.te?oiTtetha«e (500 stii) asd water (200 ml). The mixture was 
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ti-a:()ii|:i?n"e<i to s separsts^ fume! SRd tlw a-qticoiss iayer was r<jmoved The orgaKs^j 
was washeid fbrtte with Wifej" (2 x 2(50 mi), dned over ajsfeydsxj^js potassium 
c&i'b<>sate, fif&Teci aiid do5i<jcn.{f sf M redycisl prssswe give emde asi orange 

5 f luting with metbariol : diehfoa^me thsae C4;f 6)| to gite a hmw coHswed syf i3|> 
i^A g}i TLC aisalpfe [^iiica, eltitmg with : diehlo^omethaa?; ( IO;90);| 

sliowed no j'ejMhiimg^s^^^^ ffiittersal and a stagfe pmduct com|jt>BOnt whicli 
tdMtlfted as K~2^(3r^^^ fdtiBiamid* fern its ' H-MME 

Spectnsm, 

N--2-0-Me(hoxy-4~hydiw;^jM»yl)#yl ibrpamMe (7.4 38.0 mtmi) 
dissolved witlv stining in acetomtiib (150 mi) with geatle heating «nder a« afg»a 
atajosphen;. Phosphonm oxychloride ■(4.3 ml, 43,6 mml) was. added to the 
solution and the honey coloured reaction tnixusre was stirred at reflux for four l50UTs 

l§, disrittg which time a clear dark red solution formed TLC snalys-b of an aliquot 
Ikjrn the reaction [si iiea, e!uti«g witi- sjietharKsi ; dicbiot'orBCthi^se ( 1 0;90);|: showed 
«o starting material mmamed,. "Che solve»t ym rerno ved at reduced pre^ssisire a«d 
the residue was takett isp m IM h>?4jX!!eyodc acid (500 ral) ~ souieatsotv for J0 
TJjinmes gai^-e eraags ssohjtum and ^ brown preici?)5t^te. The acidic mixture wa*^ 

20 basiified by addition of ammonium hydmxide (30 %) apiJ tfien exts^c ted with 

diehloroinethajie (.10 x 200 ml). The orgatik extracts were corfifesned, M^<^ ^y^K 
mhydt'om p&Hmvtm carbonate, filtered and conpentfated at seduced pi^sswe to 
give a yellow solid (4.3 g) v>'hi.ch was pitfifsed hy i?r>'Stailisatlpo jp hpt methanol to 
give a yellow eryst#ine solid (3;2; gj|, arialysfe lsilie^, elutmg wi^^ ; 

2 S dici) bros^ettoe (I0:90)j ^ikrwed a siiittglc pKsduet eotsTipones^t which wp identified 
6-meth05ty^3s4~dilsydK)~isoqmnj^^ Irom it$ 'H~NMR speca^stn, 

6-Mcd:!0>!y~354-dihyds»«isoqinnO:litt-r-ol, (3.(H) g, 9.95 ombqI) mm dissolved with 
stir!-i«g i« water (300 ml) together with 3HRN-d;lmethyl;n«iiiomelbyl|-5-'«!Cihyl^ 
30 hexan0ne (1.S7 g. 10-95 mmoi). Aijceous sodi!.im hydffixide (30 was added 
dropwise to adjust the reaction to pM 8 asd tEe reaction was d^Cii siirred at room 



temperatuire fer lain- days. OiiOtYg t:l5i$ iimc th& nsmiio^ pfl ws$ moaiiored md 
acy u^fed to pH S by the dmpwi# adplos a^iiedus sodiiim Ijjii^mside (30 %) 
sdtiitioa if M|«ife{i. The r??aei:lot> niixJ^iirs; gradasUj' tsi?^^^^ in c.olmxt Tlw 

ambxiMsd mgmk liyssrs w«p; dii^d over asshyds^us potsc^mm caf!K>i)itt&, fltee^l 
aM cMctniMfed to gi^i:'© a yeljovv ml which wk"* l^uriiled «$mg col«mi> 
ciimfl^atogmp&y l^iilfe^ whh ethyl acetais ; hex^>c Ci;i)]. This fmctk>fts. i>f 

tateresiit were yenJified by TLC aM^ysB md mmbiii&d Md conceatrafed at reduced 
10 p^mmsio give a yeitow MM teiiiidtie Whicfe wsk* cr^iaiiiscd ittsritv dhyl acetafe : 
l^ejisnc give a white mM (0,278 g). Thi^ wsss idemifisx? as IG-desnethyi- 
te{mbe?.5axine from. Its 'H~NMR ^necirum and ''X'-NMR spectrum and the mass 
sipectrum. was conidsieni: vyiih ihe expected stmcture. HPLC aivaiysis gave & purity 
of 91,9% (psfsk aissa HFLC - RT; 29.5 MS; .MtI: 304 J 

MfeMgy»d-«?^ihydn3^efe^ 

(0.25 6.6 mmo!} was stijwd in a misiture of metliaiiol ; dichioix^stieitee (I ;l ) 
(1 00 M) at toani tcmperatmCv -TLC asialysis [s^ilka, elutin s^thylseetate : 

20 hmams (I <jf M a%iiot of the rcaetibn ©ae kout Hhcmcdm st-Mtmg 

nmm&l rmnmad. Ths fssactioiV mixture w«j$ tliea eotKejjtrated to dfynfessj at 
reduced pressure and the t^ddisalsoUdpart^^^ {50 tnl) and 

d:ic:hloTomesljj«c 0CJ ml). Titc argamcdayer sepamted and the aqueous layer- 
ftjrthef extracted with dichJoromethane (2 x 50 ml). The combined organic layers 

25 were dried over atihydroiw pota^siun^ cai'bonate, ukes'cd and conceinrated at 
reduced pressure to give a solid which was crystallised from tmih&ml to give a 
white solid (0,2? g). The ' B-NMR spectrum and die o^ass spectrum were censisteat 
with the structure of 9-desmeti^yl-«~dihydrotetrab8n.a.2:isie. MR.LC analysis gave. a., 
p^rityof 97.3% (f eak am:%). WLC - RT; 22J J MS- Mrf: 30<>.2 

30 EXAMFiJ,4 
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(iee biitfe) M dr^r' tetmHydtotean (30 xxi) mi^r m argon A solution of 

I.-s«lectri<le (S;50 {Til, iM in THF) wss 'dMdx.i dmpwiM M D *C vis a §ynnp fe th^ 
Joining soititioia md tht itmthm mixture was fen aJle\y^;<l; t6 watt^ ii> rmtn 

S iempemture. The reaction Mixt^ife was stiiTc^d for three hpurs and was ter |»m^d 
imy wates" {40 mi) etsj^tstoffig giaaal ac^^ amd (4 ml); rm'UKmg mmtiim was 
ite wiifeihed Mtii <3ieffiyl efer p x 30 iMI aM wa^* made alkaline (pti^ "= f ^by 
addition of solid scsdiup c^rbortate, 'fhis albtline siiistete wisus ilien extr^KJed «Mng 
dicWdrome&ase (3 % 60 M). Tl:5e combilied iJj'paic layers djied oyer 

10 aTiliydrftus i?0tassi.ium earboiVate, tifeed and; ed^jceati'atsd st reduis^M pf^Mwe to 
give a sofid mMm whkh v^m crystslHsed fi-om meflmnol. : ethyl acetate to give a 
white solid (0,44 gi. The 'H-NMIl spcctrisnj aovl ihc nrasj; spectrum, were e««csiste«t 
whh the strticture of 9■■de^n■!ethyl■•j5■diiiyd£X>^e^mbeftazinc. aiialysis gjWe a 

purity of 98.2% (peak area %). HM - E^r; 19.01 MS; M t l; 30(>.2 



10~l3esniethyl{:etrgb^fiazjtie (1 M g, 43 mpo\} mi 0dmn borofeydtide P;32 8,6 
mrtml) were JStifrcd togetfer ia a mixtm' of fiii-thMoI ; di£;;bioromfilha,t^e (I ; 1) (1 00 
eii) at Rx>m ta>t|?ei^t:afis JIX; analysis [silica, sMttg witb etiiyl acetate ; Kexstie 

20 (1 ; 1 1 of an of the Kjietion miktist^ bne ljo«r show^sd no starti«g 
i5iat:etisd refMitsed, TMt^skctldn mixttfi^ wa^s: tlvect c^iiceQtrated to dryness at 
redsiced prcssyre snd the residiial sohd partitioned between water (SO ml) a:?>d 
dichioionKthase (50 ml). Tho oigs^ic layer was separated and the aqueo«s layer 
flsrther extracted with dicldororeethane (2 x 50 ml). The combioed omso'c layei-s 

.25 were dried over ars.hydrous potassiem casfcoBMe, tiitered and coiiceniraied a:5 
rediiced pr^ssinre to give a soiid which was cfystalMsed feiR sfiesliaijo.! to give a 
winite solid (0.477 g). Tiie 'H-NMR spect»irn aj)d the mass spectrefti «cp; 
eonsi^test wirii tfieMructimj of IB-Desmeti#-<^^^ HFLC 



asmiysis gavo a pyrtty of M;6 % (peais area %)■ BBX: « WT: 2 IM MS; W n 






m 

IO~Dcs5i>i6t%!Mraljeriaxme O 30 g, 4.9 mn^^l) wa;?* dfssolwd wifh stirring ai 0--C 
(ice teth) if? dry ictrahydrof urss (30 under asv argtm atmospliers. A Mluiiojs of 
L-sdectriife (10,00 IM & TliF| wa» added dix^wise st 0*C ^ia sydage to tiie 
S $d??ii> g sotetiofi and ike reaction xsmm wss to alfewM to warm io room 

temperatee, Tte reaction mkmrs was i^tirrsd fer th?^ hours afsd wa*^ iien pured 
into water (40 ml) coatainkg giatjal aceiic acid (4 ml). The rcsultiag niixtUH? wss 
washed with diethyl ether (2 x 30 ml) ar(.d was made ;ilk;iliyie (p|-| - 9) by the 
addition of ^oiid sodium carbonate. This iilkalissc snixture w£i» ihci? extracted iss^hlg 

10 diehloronicthanc (3 x 60 nd). The combined organic layexs were dried over 
a?jl\ydrous potasslym carboniate, llltefcd »iid. concsnti-ated at rednced pressiirc to 
give a sohd residue which wa^s crystallised feis rnethanoi^^ ethyl acetate to give a 
white solid (QM g>. The 'M-NMJ^ s|secty«m S3)d the rmss s^mmm wm corsststsmt 
wtth the ^strn^ture of 10-P«smetb HHX anaiysis gave a 

15 psrity of #3: 1^v(peafe area %J, HPU^ - RT: BM MS: M-s^l; 306,3 

BIOLOGICAL ACti¥ITY 

aM|v: 

20 Di|iydmts;tr«bensxme is a %'g:ty ijotent and seieet rvs? inbibkor of VMAT~2, and hmda 
with iisgh aSMty {sM ssnge) to tM'^ veskulai" tr<mapf>rter, f'lTj Difeydm- 
tetmbena:jme has; bssetJ suecessf|j% iiised-fbr many years as a pdioligand to M>d 
¥MAT-2 m hamari, bovine attd mdet>t bmrn ie,g. Sct^ermaM «•/ ^j/. ,/. /yeji/vx-^sem, 
SO, i 131-1 136 (1988); Near el:d. A/o/. P^4if7)ia€oL 30, 252-2.57 f IJ86); Kiibounj er 

25 ai. Eur. .1 Ph<mma)L 249-252 (19^5): asjd 2A!c|er # uL Li/e ScL 23 11 - 
231/ (2001)). 



Tlie corspotrnds ofthe irmntloa can be tested for thdr ability to inbibli ^c VMA T- 
2 transporter :uM«g the: ^say ds;scral?ed 1?eiow . 
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Adult (Wiiitar straisx) ibrebmis fVieiVifcrsnes are strep&ixjd csscaiiaJly S's descrihed 
i^ Chmm^m 0:9m Bmhmi. 45, 605-61:0. A^isi rat striatal 

vesfeilaf membranes ara iJi-«pared e$sesd^ily as desedbed by tofend 

5 dBty^m^mrnnB-mm m 5« »HS f H m fi>r«fi 

GF/S gisssi-fifert; S heirs, Hon-spectflc bi;od|o:g i^. dsternuu<j;d i« pm'alleJ ssmpte in 
ije fmmct of 2 p.M uabbdled teiraJjenads^- fedfeaaivky k 4SM«S®d m 
sc5X5tjUatk>« fluid in a (i-counfer. A fell amceatnuion mn.ge Oog mid bdfrlog muts) 
10 of the iest compounds a>>jiaycd (ra«ge; U)'' - i 0"''M ) in. iriplicaie. Test 

compouuds aad isirabenazinc arc dbsolvcd in DMSO &t « stock conccntratioB of 10 
i«M,:iind dilutions thcsi. prsspared in sisssiy bu0:er, Three sndepcodeat experiments 
« pa-fbs-med for each eom|XRmd. Data af-e jsnalj^s^sd an^l oif^e fitted iising tli© 

1:5 iXAMILEl 

Th^j*, a rat striatal Pj m^^ibmne prepsfaddfi {p^zot m al, im) k x^ix^mm 
20 aad homogonissjd in iee-coM mMM wstef, Qi^mokrity i& tutored l?y addition of 
25 mM HEFES snd 100 nsM potassium iartmc (pH 7,5. 4(:), 1'he pfcpafMk>n i** 
iheo cesvrifiigcd ibr 20 minutes; &t 20.000 x g (4 X-). Tha resultant S.5 fraction is 
removed, magscsium sulphate is added (to give s 'imul cosceatraiion of 1 mM, j>B 
7.5, 4 "CI snd the nui^tuns fe ccstofegcd sit 1 00.000 g fa 45 Il^t: final 

25 Fi fraotbji oanMimtlie: syu&ptk vesicles for ths mm. 

An aliquot of 100 j^l (spprox. 2.5 ^igproftiu) of synaptic vesicies is preincubated 
with increasing coijcentrutsons of the iess corvspounds (prepared fre^h a?; a stock of 
10'^' M ia DMSO) for 30 mijiines (coneeatradon ra:age lO'^' M - JO"' M), and then 
for 3 minaics in the assay buffer (25 mM HEFES, 100 mM pota-ssiorft tartrate, 1.7 
30 raM ascorbic acid, 0.05 mM IGTA, m mM EOT A, 2 mM ATP-Mg , pH 7,5} 



m 

is f:hen;tem«mt;e4 by 3d4itiO« ice~(X?ld hnffm assay bitter pJ-T 7 J, coatammg 2 
mM MgSO^ imioM Ml mhi AlP-Mg 8«d rapid Bllmtion a#i^ve<| ih^msgh 
Whattrnt) filter* s^gkeclm 0.5% pdiyetliyiendmiioe. The fites ssse ^ashe^ji^ree 
5 times wHfe cold buffe Sraiit^el Harv^^er. Th^s rndbssetivlly tfappd «m the 
fittep is counted using si liquid spteWlatOT CQun^^ is 
d^sTWsiaed % tsfia^^uriap ves|fi«lar dopamme uptsfej at 4 *C|. Ife method >s 
based o« im de^cnbed m Uprte ?V et M. i0(M) Emr. J. Fkmitim>L AlZy t^S-^ 
n.l. Seifcctivc VMAT-2 iiptake is defined usiag iO ietmhenaxiri^^:. 

There sre very iimrled .native tissues whiek possess VMAT.I u\mt. In isolation 
fto!i!, VMAT2, f-lovvever, J^tobeaazme displays at lca.si a 200-fold higher afi-isity 
for VMAT2 in comparisow to VMAT1 , and this discrhniaatian. can be used to bioek 
th,e i«fl«eace of VMAT2 m the forsetiosutl a^^i^jy (Edckson etuL itQm PNAS 

15 (am m> 5I#-5 I 7I ). AdJmsl cbromaliR ceUs are Nialed yoiixig addt SD 
jsts §§$qstiarjy described In Moshtercw e# at mm) J Neumm 2 3, 
1:b«s,^r0«al gisnds are ai!>seGtsd m iee cold P33.S, lite eapsmJe a?^ 
gkn^s iXJj«ov«d gad the renjaming meduDao are mlacod. After i««ltlp|e w«i?she!i^ 
with BBS, the dsjiisiff is iRcybated with CsZt-ftesj co1iaga>;?ise lA solisiioa (SSQU/ml) 

M f»r 30 minutes M 30 *C with; gentle sthTtsg. The dige^ed tissus is rinsed f hrse tirnes 
arid the : di ss^^eiated ccl are certtrifuged at 30QQ tpm tQ form & peiietv vYhich 
resaspenideEi m FBS, The ve>»Icul8r fraetlon: is isolated is art ideMcal fkshiiJtr to tbat 
described for lite brai» preparatioft. 

100 j-ti (^ppfox, 3.S PI pmtoin} (yf syriap^tlc vesicfe^ prelticubated with 
35 iiicteasiai eoitceirtmtioiitsi «f test eompoasd (prepared ssi prevfeusi y desei'ifeed for 
binding ai!say)fbr 30 mintites{^ 10~^ M), The ass^ is 

perfermeii 3 mlhhies at 30 '^C m the assay t)ufe (2S mM IfEFES, 100 mM 

poiassiam tartrate, 1 .7 mM ascorbie acid, Oi)5 roM EOTA, 0.1 mM EDl'A, 2 mM 
AIP-Mg ■ \ pH 7,5), in the pj-esesKs of ['H] dopiaebse {30 nM tlnal co-nccntration). 
30 ['HI dopaoilue isptake is measured iirtte presenes of 10 fi.M teirabesisxi^e 
(selecuvety blocks VMOT at this coj^eemratiofi). NoK-^speciiic uptake is 
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dtetenrssjjeti mea^ursBg vesicular [Ml siopamiss^; upt^ks? M 4 Tfee sressjdtH? Ji; 
then tfim^majeii by aslittiojj -ofsce-coid foufe assay buffS^r 7,5, cojjtalskg 2 
mM MgSO^ ii^sfey of 2 AlP-Mg 8«d rapid illmtion a#Seve<| ih^msgh 
Whattrnt) filter* ^^ftsked |!Ks}yet;hj^lene5m!se. Theflltojrs ssse ^ashe^Jhree 

5 times wHfe cold buffer Mmg & Sraijdcl Esmj^r and the mdioa^^^ Irafped 

C\>mjKwjds of the iavsaiioii can: M ssufejecied t© spedfk Mftdin g ^says to tei^t their 
10 ability to blitd to the recsiptoins knd tf anspoiler pmteias deserfMd l>el<jw, 

RelersBee: S. lllxl^n <?/. J. I^kirmicol Ex^i. TkiCT.y 271. d 358-1 565 (1 994) 
Source; Hismas?. reaimbiniwit ins^t SfJ*; cells 

13 \^d>icfe: 1% DM:S() 

incubiitiors tifTie/Tcrnp; 60 xnin-jtes & 25 *C 

iTiCisbatiiiR buffer: 750iM Tris-lICi, pli 7 A IXSmM M:gCfox a^M ..EDM 
H053 Specill c Ih^md: i0j.iM WB-4 i 01 
K^: 0,6 nM 

Sfeqiiebindmg: 9S% 

Sigaificsnce eriterm; > 5Q% «f masissKsm stilm«l^i<«5 or iayfostiop; 

25: fefes-eaee: S. Ohlm m uL 'Em J.:Pkmfm&L 9MA (Vm) 

ligMd; 2J:8M i3H^ Rauwdseiae 

Veldcie: 1%PM§0 

ldc«bsf Ida time/Temp: mnnt«$ % 25 *C 
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2.! nM 

Qu^xtk&ilon method : RadioJiggml bM^^ 

Significmnc© eritmii; > 50% of maliimuav MiMi^ato^^ or irihibitios 



10 liefejiee: mm!cy:&0L,BmyW^^MB9m 

Source; Human r8a>mbMmnt c^lk 

Ltgand: lA sM [3H j SCfl433^^0 

ViMdi^: ]%DMSO 

Incubation iisnc/Tcmp: 2 bours & 37 
1 5,. Incabatios bu:fls:!-: 50 mM Tris-HCI, pE 7,4, 3 50 jiM NaCI,. I..,4 «M: sscorbic 

ackl, .0,001% BSA 

20 Specific; binding; W% 

Qtiarit itatioH meOsod ; Radk>Upnd bmdiag 

Sip&ance critci-i a; > ;50% sjf mas^im^m stilmuM<m or inl«biii<m 

(#) Bopunl^e Bjt Receptor: 

ligMcl; () ,16 sM Spiperone 

YebMe; mPMSO 

Isieybaiioa tmiefrersp: 2 bmxr$ @ 2S "^C 

iBciibsiioa bufi^f ; 50 mM; Tri s-li€L pH 7,4, 150 iiM NaCi, 1 ,4 i^M ssco Asc 
SO acid, 0,001% SSA 

Mon Specifii; iigand: iO pM Hafepcrido^ 



S iiptpcancd aiserm: > 50% of iBaxsmuSi Mitnulaim 

Eeference: SofejtefF<s^ mmre, 34?: 1:45- IS 1, (1 99()) 
Seuree; Human i^ecs>ml3;tMnt CEO cdl^i 

fecafoatiovs. Isme/Xemp: S hour*? @ ^? 

acid, 0.001% BSA 
Noji Specific ligand: 25 aM S(-)-S,«lpj£ide 
15, Ku; 0.36 iiM 

Specific binding; 85% 

Quantitation meOiad; Radsoligsmci bimimg 

SIgusicanfie crhsrta; >5(i^5^> of ma^^imyin siimiMMi<:Hvor inhifoitioa 

Rsleteiic^: BftmtLMitl^ BfH, <l PhmmmL, 9i>:803~SOKS, (1990) 
Ssuree; W.b{af rat ceretel cortex 

Incufoailftft IfMf&f: 50 mM 'ftM:ICl 8 J mM 10X4 #1 7A at 25 %\ 
Non Specific I tpnid; i^MKsKOKM 

K.:; 4 oM 

Bmsx; 0, 14 pmole/mg protein 
30 Specific foiiidliig: SS'/i 
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(g) Sigma «5i S:e€cpt«r; 
S0UK;e; Hism&n jyrkat ceUs 

iRCsstem iims2/T«;pp: 4 houm s5g 25; 

Specific bMing: B0% 

Quantitation method; Badioligafid binding 



1 5 {h) Sigma «j feceptw; 

Refercncs: Hashimoro aL, Etfr. J.:FhammeoL2M:l59--l(:)3> (1993) 
Sou:sx;e:: Wistar rat brain 
Ligaad; InM [SBJ llkipmdil. 
Veliicte: 1% DMSO 
M iB^ubaUosvtiiiiWTemp; ^0 miinytes @ 37 '^C 

K%n Specific ligaad; IQ f^iM Ifeiifrpdii 

QmMiiatbft method ; Radiol igsisd bitidkg , 

$igfiMeaj?ce cotefia: > jO% sf maximum stimulatiffs or i?ibi^^ 



Reference: Qu^aLXMoL Omm., 269( I0):7]24-7i30, (1994) 
30 Soiirc*- Humsji feeombinM5t ceils 
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LigiiM: 0. 1 5 nM [12S1J R:0-S5 
¥ehicl«; m DMSO 

I?icui>atfoa b«fB;f ; UH> nihi NaO^ 5p mM Trfe HGL I \}M letsijsptifi, 10 lisM 
5 FMSF, j>H lA 

Non Specific UgMd; 10 |iM lmi|jria»tme 

0J7nM 
B^: 0.4.1 p^tnok/mi pmtesn 
Specific hin<|is|; 9S!!4 
10 Quajituayoa metM; Ratiioligand Mndiag 

SipMea.«# aiteria; > 50% of tnaxiitmra stinmlaslos or j.n|>}biiisjt 

C|) U«j>iti»!tte Tramporter (PAT): 

iileffereace; Giros et nL, Imuh Pharmacoi Set , 1 4, 43-49 (1993) 
IttcubatM lime/Temp: 3 hoiifs i§ 4 "C 

Meubados? buScs ■ lOO mM NaCt 5<5 mM Tris HO. I jiM Leiipsspiiii, iO jsM 
20 FMSF^pB?,4 

K^)n SpsciSic ligand; 10: uM l^bmifemiae 

Bfai^: 0.047 pmolt/mg pixMm 
Specific bisvdiag; 90% 
25 Quantttatk>a method; Radioligand bindisig 

Significance crlieria: > 50% <>f n^axsmum stimijktiojv or lo.hifeii;i^ 

Co!T?fK3Ui^ds of iny&nlio!! ssisn i)etesied i>r th^ir afollity to s«liilbiiem;ymgs 
3^ mvolved m the pmecsMng of mjomjamlnes m the CNS? «ai«6ly Cstecljol 0~Methyl 
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ydxidm 1%PMS0 
teibatfesi time; U mssMes §| 37 

Mciibslioa butfo: 100 mM pofdSHimi phasphm, lOmM MgCb, 3 mM DIT 

annaiaing I2imte/m! ad«WMn.<§; 4@!sminas@v.pH %A 
Qumxixi&ma method: QuantitaJion of ("'l-i] guiacol 

Vefiicle: ]%OMSO 
15 Pre'^ittcisSsstioti time/iem^^ B mmistes 3^7 
Incu!>atios time: 60 rnkuieiJ #37 
fecafetM btiSsF: 100 mM ttm^.l^H 7.4 
Quanittatioti meted : Spectrofluorsmetdc quantitation of 4-.li¥drox>'quiftol 
Sigmfeance cnterm: > 50% of mMMum stlmokti^^^^ 

20 (e) MoitMMjM OxMise MAO-B liifeibltjeg 

Vehtde: 1%DMS0 
Pre- irk ub^i'i ioit f imc'Tomfv i 5 rrthiuics 37 ''C 
25 sisc.iivsilon 60 iruEuUcs («'.. 37 

hicui-^uon buficr iOO ni.M K?S>PO^, pH 7 '! 

Qyaftjiuiuon (^"scthod: SpctirotluovinK-irk- qusns; UJiion or4-hvdxoxyqiuaoj:«lie 
Sigtitfk&BCC criteda: > 50% ot msximiim sdmuiatiosj or inhibitioii 

EXAMEI.1:M 
30 <Mluk£.i!>^§a^ 



17 



Tim ability of sot«pouii# of tM fe^nti^ !«ybJt uptake of $e«>toajs^ {5~ 



15 "0)e abiliiy of the conipous^ds of thi? imfemiftivtij Um xo S-B'T isj-us s-eciipiftrs csia 
be te^icd using ssssy bussed m the en« described by Millan. MJ el a/, (2002) 
Phanmcf^fi. Mmhem. Bekav. 71 , 5S9-59B. [N-methyi 'H| GKrl25?43 is ujsed as 
tte radiollogaad fof b^^^^ Adwlt SD M f»rehnim P> 

mS:f«teBe8 |;Chstxot st aL^ 1993) see used the assaj?, Use assay b^Sst used k SO 

assc(>rbic Md«>d IQjjxM psrgyOse. 5-HT(^0 |.iM> k us&d Wdefm& mn--spim€ic 
hm%i$. IriijubMkjin with 1 tiM |5H|0f<-'l2|743 is canrib^^ liouJ" at njpn? 

teiiip(?nit«i'ej si5«i ffie feictios i$ teirninatcsscl by rai^id ^litrafeh t Eirsiidsl 
BMrvester thfpuib (3F/B Miers prb^.sdssked i» Ovl % pol jfc^thylej^eimte^^ followed by 
25 tbixje wasli&s witb ^suppldJSfeatM vidtb 0, !% ESA)> A doss raagg fiff 

;|0"^-;10%1 Is uiiiisfed. The resultaM cx')^^m|jijdtto^ te&lysed u$ffi| tbe 



10 Qiiaatisation. Mcibod: 
Sigmieafice aiteria: 



S Vehfcls: 

iBeiibatfesi Time/'Femp: 
Mciibslioi) buife; 



5:J«M TCs~eCl1J n^M HEPES, 120 snM MaCl 5,4 
mM KCl 1 .2 mM CaCl?, 3 .2 mM MgSQ.*, 5 mM 
glucose, ! mM ascorbic acid, pB ? J 
QuaatituUoD of fHJ .^^emJoaia uptake 
>5t% ji&»ioftef I'H] seratoais^ reJatlveto 



€jf ti;|ibF^d Prim 4 psefeage. 



SOmg of tfe diihydrakimbawiiie wit^^ (BP I a$ dslisait, and 3mg 

\ x.tOt^ < np<>sif .Nin dv- ^ , o'n icrvo tbo mvemioiJ is prepared by mixing 
the eompmiiid mg) with iroa i3xid4ii^cici*s^ m^esiypi: ^tearste, starelv mnmi 

A csjssulp foiputo lOiifeg M a coMpotiad of tfe 



IS M: will nixMy be apparent that nu-mcrous modificatbas and altemtions m&y be «vade^ 
1» the specific cmbodimsjEUs of the inventbh described above witiiout dcpailisg 
frsbm the principles imdeslying the invention. All such. mod|iicjitio«s sod aliesmioss 
are irtieKded to be cmbrijeed by this application. 



CLAIMS 
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1 . A phans^sceuticat composmon eomprising a compound of the formula ( 1 ); 



T 3 1 



ill 



or a phanmceutfeally McepMVfe isalt or iai^tomer thefcoi; 

wheraifj R- iM Ri* ate «aeh *ielfictsjd fmm h^'dmgm m4 imihyU provided 

t&itt at of s?5d ss bydrogeu; ajid Xis CUSO or €-0; 

A: conlpouM of the fen-s^uk: (1 ); 




IS 



defmed but ssdai^sng :te V\:bR' ~ ^O-desmethyl^ 

dibydK)tetrabenu:fa«e <i^^^^^^ I IM - 9-0KleSmefeyl~ 

tlihydroMir&bertiizme th c? i? : saits md tautomsi^,: 

A comfKmtid accordkif to clami 2 havmg tte fonttula {2): 



Q 



m 



md pharmaesutkally aoeoptabte ssiss tligrso£ 



A eoKjpOuM accordisf 1o tkiim 3 havliig the fbrmuki. (2a); 



A compourtd accordl8:gt0 cMm:4 wfe^i b sslectsd fern the compounds 
i2ii:r\) mi (2&-II): 




gnd: pfeamiaceiitieaily asjceptabte s&lu. thereof; 



H i J 




0 



H ' 



Y 



HO 



sMishsrmaeeutlcally Mc^plabfc safe t&er«QC 



6 



ft 




HO ^< 

H 




Sitd phamacsMticai! V acccptafe !e ssste; thereof, 
.10. A: eompouml4pcordm| t» cMm ilteiug the fomisl^ 0): 




OH 



and pharmaceuticaUy aecepiable ssfe thereof, hm esclydmg the eompouttds 
2:^,31?, 11M - *J^0-desme{tjyl~dih5'dM^ IIM- 9-0- 

(JesnieithyMihvdi^^^ tiieir salts and; tsutOJ)ifrs, 



1 1 . A compauasi itccardi^ to cisim 10 IsaviBg the ftjmmla (3 s): 



OH 



and pharmaceuilcaJly accc-pMbie iiisreoiC 



A conipourtd according t0 cMai i I wfsicls is sele<j!s;d Imra the coivqmmM 




A corjjpouad apcardkg to claim 1 1 which is sdecied from the conipcsmd^j 




P 

OH 



{3a~V) 
VI) 



OH 





X.- 



(3a- ¥10) 



A o»mg(yu8djicC0rdi«g t0 claim 10 having the femula 0l>): 



OH 



(3b) 



A conipourtd accordmg to cNifYi i4 whkis is sele<j!ssd Imra the compuud^ 
pW)4jb4l), fib-Mi) and (JW¥): 




HO i: ^ 



Jf^'^l 





(3b4l1) 

sEid: phanTiacsiitjeaM asJCijpMbk safe thereof 




(3l3-¥), (3fe~Vl) Bb~^H) «i3d (3b'Vm); 
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§ 7 



r 

OH (3b.v:ii) o^ 

pbarmasjeuticaJiy ^eepitbte safe thereof. 



HO ' V 




OH 



mi p\%mm:cmik'«iily acceptable ssitjj Ul3()^f>' 
IS. A c«m|Hvli^^^ ae«MH% to e^^^ 7 wlifcliis selected ixa^^ comjpt^unds 



HO. 



HO >' 



HQ 



It 
OH 



^1, 



OH 



' V 




(3c41l) 



OH 



19,. A e<>iBpomd a€c<>:rdisig to c!atn> 1 7 svhkli; is setecfed feoa the sonipounds 
(3c-V), (3c~VI) Oq-VII) am:!^ (3c-V|lI);: 



HO 



;f 1* 

kX 




A phamiaeetjticsi edmi>osMon <50.mpri$mg a compoiirid as detmed in my- 
one of claims 2 to 19, or a pbarniaceuticaliy acc^eptebie Jialttemf, m4 a 

A comptv^ftd as defined in My one: of eiainis 1 to;20, or a pfeanisaceiitkaily 

A compoviitd as defined m aoy one <>f cJaiiM ) to 20, or a |?hsjrfMceutk"idi:y 
^cceipfisfeiic! saii tiier^i^ ibr uss?; in tte: is^atmsiaJ: of ma?emein disorders: 

acce^tafe^k wU ihsmof^hft ujio in &e trs^lpmat 'Xo«reas?'jj syndi»me^^ 

A coiBpouftd a>i defined ui any one ofclamis \ to 20, or a pharnjaceatlcally 
accspi&bis; :isa|t itefcsjC «so io &f treatmqnit of iliyiUogitps'siisijaijC. 

A compound M:d<;fijjtsd SB any ok of eiaimss 1 to 20^ or a p|i:a«:n*koatieally 
acceptsbb saif thereofj fef usein Imltiof os* slowjsg thiS: doyekpttiai^j of 
IrfentiugSoTi's^ disease.. 

A ■ compoand a«€Ofdmg to asy am of elaims 1 to 26, ©r a pliarmace«ti.eally 
acteptsbkaail thereof^ for use in the tresJment of inflammatory diseasesf. 



5; !<} 



A compautid as; deS-ined m s«y ose fff eJiiims i to 20, or a pharmiiccutjcaily 
aceepfsiji IS jsait tef^ol^ !s>r use in treatoem of multiple sc! esmis . 

A compound accoMkg to any itm of cbims 1 to 20, or a pham-ssJceotic&lly 
scceptsble saJt thereof, for tiso in: tbe tceMsMort}: of fjsychoses. 

Acamj^ausji! as dsSned liisiiiy Otisi of c 1 20, or a^h^awas 
acceptable salt ilienjetfi for use in tiie ■ ^eaitrissjt M jfdii^sspbrajy. 



SO. A <;om|K}«ii-<i as ttefmed ia my mt af cimm i to 2D, m a isharm^ccwtiealiy 
aec^ptab^fe salt {Steiwfj treatoissit of a eo^iMv^ delics 

associated with sdmxspiimxm. 

1 0 3 1 A compoiiftd acconMag to any one of claims 1 to 20, or a phasTnaceati cally 
sceei^tsfeilsj saJi tli^s'sjofi |br tres«ia^ amieij?, 

|2.. A eompousd a$ defined iwmy- cm of claims 1. io 20, or » phmmccmimB:y 

$%. A compound according to my am of claims I to 2Q, m a pfernacajtiaMly 
1 S acceptable salt thereof lof treatisg a a>g«i|, ive dsifld^ m a jmliesi;. 

34- A compoutvd accordkig lo any <>^^^^ of claims | to 2C), or a: ph;arm^<5utieaily 
tjcceptsbi e sait ihsr col^ ft>r teating dementia. 

35- A compound according to asy 'mp of clmm I to 20, ^r: a. phaijiaacetrlically 
acceptable salt tbsreoCJ fm use i& treatl% asthma;. 

2Q 36. A compound ^is defined in. any o;?e of clasm^ 1 io 20, or u pltismaceiiticatiy 
scccpsbic aalt tiiorsof, Ibr use m the f:reai}ne«t; of diabetss njellunS; 

57. The use of a a^tiipousd accoMsng to atjy osje; of claims 1 t<V 2CK Or a 
pharmacestkailv acceptable sali ihei^of fer fhe tsamtfactum of a 
medicamcftt for a use as defeed m sm one of claims 22 to 36, 



3S- Attested of treating a diissse or COB a« defined is any one of claitn^s 
22 to 36s wMch method cosrsprtses a^tei ni-siedrtg to a patieat i n. need thera>f 



67 




ApplscatiOB -H&t GB08 1 0372,;/ 



Dsils of search: 21 laauary 260^? 



Fateiits Act 1977: Sefireli Import m4^ ^^MmM 




WO 2007/130363 A 

(THE TRliSTH£S OF ^^lE ll:^i^¥ERS^^Y 0FFEhiNS¥X.VANlA) ses 

compound 3 in SchesTw 2 

.Nuclear Medicine aad. Biology Vol. 33, No. 6, 2006., pages 085-694 

as positron ernissioTS tomography bnaging agem?* targets ngivesjeuiar 
mosoatnine transporters", see c'O.05pOM.nd 3 m Schemes 1 am! 2 

Nuclear Medkirse a«d.,Bi.oiegy Vol. 24, No, 2, 1 997:, pages; 1 9:7-1.99 
PoiigMs M Jets'eSt ai, "A .simple s>'5itheiiis of 
[^ 'C|d:jhy4?x>i:etr»b8i>82it)e (pTBZ)", ?>es eomppimd I m Fig, 1 

MedictBcand Biology Vol. 21, No, 2, page*; 151-156 
Jes0,l*« .P3:silyaet a|,f "CN^cterixarioa of |''C|teU;afce.njix:isie as m m 
vivo radJpligatid forthe trafwpojier", see C)H-TBZ 

in Fii. ;i 

2 St lea I (k\ *viChi)niv.< Ai. jVol 11 Ks <. j s^-^^h ^^ s U j •< 

CXohW'olxu/o.alqoinuli/iUi?-". .sic a*mpo«nU \U^ ^tpts^i |27 

tit \ It •> t J, X i.v V n avU%e 5r».tab< Lte o* i^ijalefut/mc ' 
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